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great weight and bulk, the rollers turn 
with a marked ease and smoothness. 
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Europe and International Trade 


HE JEALOUSY of Europe against the United 
States, of which much has been made in the news- 
papers recently, does not go so deep as to boycott 
American goods, as Dr. Julius Klein, of the Bureau 
of Foreign and Domestic Commerce, explained in a 
recent speech. On the contrary, Europe’s importa- 
tions from the United States are greater than before 
the war. 

It is also true that the importations of European 
goods into the United States are proportionately greater 
than the pre-war status, for Great Britain, France, and 
other countries. 

These are indications of the renewed industrial vigor 
in the Old World. In the pre-war days German scien- 
tific thoroughness and systematic attention to details, 
together with cheap but capable labor, made her indus- 
trially able to outstrip other nations in many fields of 
manufacture and trade. Since the war, and largely as 
a consequence of it, the increased use of artificial power 
and of machines instead of men, and the consequent 
raising of wages and of general well-being, intelligence, 
and good will among workmen in America, has resulted 
in mass production on an economical unit basis: a new 
set-up which Europe, including Germany, is studying 
eagerly. Dr. Klein reports that over 120 books on 
American factory methods and technology have ap- 
peared and been widely circulated in Germany during 
the last twelve months. 

A pre-war weapon of industrial efficiency in Europe, 
to which Europe still clings, is the trust or cartel. And 
in America much of the increased efficiency and pros- 
perity has been attained by a change of popular and 
governmental attitude toward large industrial aggrega- 
tions; and now neither the public nor organized labor 
has any prejudice against such an organization on 
account of its size. In Europe the development of 
cartels has grown from national to international propor- 
tions; and it is likely that American business may 
likewise proceed further to organize, to match this 
foreign system. Indeed, America already has a finger 
in certain international groups, and only the dread of 
the obsolescent but still living Sherman anti-trust act 
makes further progress cautious. 


————<——__ 


British Copper and the Export Association 


OME EUROPEAN FOLLOWERS of the copper 
S market received with great glee the news that the 

British Metal Corporation had withdrawn from 
Copper Exporters, Inc., which is the new name of the 
enlarged Copper Export Association. In fact, a German 
publication, Die Metallbérse, is quoted in the Mining 
Journal, of London, as regarding the step as a practical 
breaking-up of the export association. The news was 
not regarded as very serious on this side, however, Mr. 


C. F. Kelley explaining that the British Metal Corpora- 
tion controlled the sale of only a small tonnage and that 
the corporation could hardly have been said to have 
withdrawn, because it was never really in the export 
association. As a matter of fact, it is said that the 
British company really did affix its signature to a par- 
ticipating contract, but that it got cold feet two or three 
days later and decided to break whatever relations had 
been established. 

Apparently, exact information as to how much cop- 
per the British Metal Corporation controls is known 
only to a few; and they are not telling. There is good 
authority for believing, however, that the principal 
supply comes from Katanga through a contract with the 
Nichols Copper Co., of New York, the refiners, and that 
it amounts to between 2,000 and 3,000 tons a month. 
Some is also no doubt received from Spain and Austra- 
lia, but the entire Spanish exports amount to only 
about 1,000 tons a month, and those of Australia about 
900 tons a month. Suppose, to be liberal, the British 
Metal Corporation is conceded the control of 5,000 tons 
a month; this is well below half of the current British 
consumption of copper, which is in the neighborhood 
of 13,000 tons a month. (All of these figures are in 
2,000-lb. tons.) 

But another element must be considered, which is 
that the British Metal Corporation is altogether likely to 
be much less of a factor a year hence than it is now. 
The Nichols contract is said to have one more year to 
run, after which, Nichols being a member of the export 
association, it is not likely to be renewed, and that sup- 
ply will be cut off. Furthermore, much of the British 
company’s present supply comes from American pro- 
ducers who, before the new export association was 
formed, sold them for delivery up to three months ~ 
ahead. This supply will automatically cease at the end 
of next month. 

American copper interests, therefore, seem to have 


no reason for worrying much about this particular bit 
of news. 
scastasttiaccilitll nin bapa 


Cussedness 


S MIGHT BE EXPECTED, a strong practical flavor 
A marks the report of conferees of ground bosses, 
millmen, and accident-prevention engineers on 
production problems in the Tri-State district. In the 
course of analyzing and discussing the work of foremen 
it defines the various human traits of workmen that call 
for study by the foremen. Among these “cussedness” 
is characterized as “a general all-around lack of prin- 
ciple, with utter disregard of the spirit of fairness.” 
The group members decided that any workman who so 
utterly failed in all these qualifications was not entitled 
to consideration as an employee where he must be kept 
in contact with other desirable workers. 
In work such as this is seen the spirit of scientific 
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management pervading the ranks of minor executives 
and coming very close to the workmen themselves. 
“Cussedness” incidentally is good American slang. 
Incidentally, also, it is not limited to workmen only. 
Scientific management calls for self-study and self-dis- 
cipline by the executives themselves. 


ee 


Kirkland Lake 


IRKLAND LAKE is unfortunate in its geograph- 

kK ical situation. It is too close to Porcupine. The 

glare of Porcupine’s gush of gold eclipses the 

more modest light of its neighbor. Yet Kirkland is 

the second largest gold district in North America, and 

it is growing steadily. With more reason than most, 

the friends of Kirkland Lake can aver that their dis- 
trict is merely in its infancy. 

Provincial statistics for October show that the mines 
produced $634,254 in bullion, principally from three 
mines. In order of the size of their contribution these 
are Lake Shore, Wright-Hargreaves, and Teck-Hughes. 
In addition Kirkland Lake Gold and Tough-Oakes Burn- 
side shipped some bullion. Kirkland is a high-grade 
camp. The most recent annual reports of the three 
principal producers showed gold yield per ton of ore 
respectively as $17.79, $12.93, and $18.37. The average 
grade of the ore mined is considerably higher, the 
percentage recoveries being less than they otherwise 
might be, because of the presence of tellurides. Various 
schemes for overcoming this trouble have been tried. 
Recently flotation of the cyanide tailing has been used 
to make a concentrate containing the refractory tel- 
lurides, which will be roasted and reground for return 
to the mill circuit. 

The proved reserves of ore in these three properties 
are large and are being added to more rapidly than 
they are being depleted by mining. Comparatively little 
ore has been mined from a depth below 1,000 ft., and 
yet the indications are that the deposits are of the 
“deep-seated” type. D. L. H. Forbes, of the Teck- 
Hughes company, is quoted as saying recently: “The 
vein system has been traced for well over a mile on 
the surface, and there is no change in the formation at 
depth. Our present equipment on the Teck-Hughes is 
good for a depth of 3,000 ft. and that is not the limit 
of our mining by any means, for we can put down an 
‘inside’ shaft from that level; in fact, we are fixed now 
to follow the ore to any depth. It may go down to 
6,000 ft., and even that level doesn’t frighten us at all.” 

Increased mill capacity is the program of each of the 
three leading producers. A new ball mill has just been 
installed at the Lake Shore, and the present daily ca- 
pacity of 550 tons should be increased to about 650 
tons. Teck-Hughes is building an entirely new mill to 
be completed next summer and to have an initial capac- 
ity of more than 300 tons per day. Rod mills, ball-tube 
mills, agitators, and double filtration with vacuum 
filters will be features of the plant. The old existing 
plant is now in regular operation, handling 250 tons of 
ore per day. Presumably it will continue to operate on 
certain classes of ore even after the completion of the 
new mill. At the Wright-Hargreaves, current capacity 
is 425 tons per day, but some minor additions and 
changes can bring this up close to 500 tons. A new 
cyanide plant is being built at the Sylvanite property, 
which adjoins the Wright-Hargreaves. This will make 
six separate plants in a comparatively small area. 






Vol. 122, No. 25 


All of the producing properties are situated on a 
main vein system; and the most distant of them are 
not much over a mile apart. An engineer with imagina- 
tion might conjure up the possibilities of having the 
entire group under a single management, with an eco- 
nomical ore-transportation system and a large central 
milling and treatment plant. Nothing like this is likely 
to come about, but in these days of mergers and coin- 
cidental efficiency of management and operation a big 
company ought to be a winner. With the yield per ton 
about double that of the Porcupine mines and the profit 
per ton probably three times as great, the best of them 
would have to step to keep earnings ahead of Kirkland 
Lake Consolidated Gold Mines, Ltd. 


S$ 


Looking Backward 


UMANITY’S INTEREST in the contents of 
H Tut’s tomb proves that we are all archeologists, 
however much we may be interested in radios, 
airplanes, autos, and the latest in song and music. The 
miner has not escaped this tendency, for he likes to dig 
into the past and revel in stories of Western mines and 
miners, as witness the recent gathering of the “Gold- 
fielders” and their high jinks at Lawton Springs, in 
Nevada. Old mining districts are often revisited and 
crumpled shafthouses and idle machinery day-dreamed 
about. There is, however, a practical side to this, as 
the real miner begins to speculate upon how thoroughly 
his predecessor played the game and whether he over- 
looked a bet, either on formation or in his metallurgy. 
Changing conditions and advances in mining and ore- 
treatment practice open up new and sometimes alluring 
possibilities. Old mining camps are the discards upon 
the scrap heaps of time, and some of them may contain 
golden treasures. Human curiosity and the incentive 
to find ore leads to the unwatering and rehabilitation of 
old shafts and a close inspection of what the other 
fellow has accomplished and a measure of his attain- 
ments. Frequently we willingly take our hats off to the 
miners who have passed on, but sometimes another 
mine is opened and the thump, thump of the compressor 
and the sharp rattle of the drill sharpener liven up the 
once deserted canyons. 


scviincatieaillitlaa teeta 
‘‘Native Steam” as a Mineral Commodity 
LL STUDENTS OF MINERALOGY have been 
A taught that water is a mineral crystallizing in 
the hexagonal system, but, like mercury, occur- 
ring most commonly in the liquid state. Water occurs 
naturally not only in liquid and solid form, but as vapor 
or steam escaping from fumeroles and volcanic vents. 
The commercial utilization of “native steam,” though 
not entirely new, opens up an interesting field in the 
realm of minimg. The investigators of the Valley of a 
Thousand Smokes added zest to their story by recording 
a new and unique method of heating their dinner pails, 
that of suspending them in fumeroles. Possibly this 
crude and homely use of native steam to heat lunch 
pails was the forerunner of the wide utilization now 
promised. 

The issue of “Mining in California” for July, 1926, 
contains a very interesting report on the development 
of natural steam wells for power purposes. Aside from 
a similar utilization of natural steam at Larderello, 
Italy, this is the only known enterprise of its kind. 
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The work is carried on by the Geysers Development Co. 
at The Geysers, Sonoma County, Calif. The first well 
was put down in 1922. To date eight wells have been 
sunk to depths approaching 500 ft. The difficulty of 
operating drills in a natural steam jet was overcome 
by pumping cold water down into the holes at a pressure 
of 250 pounds per square inch. Steam pressure in the 
wells varies from 100 to 250 Ib., and has attained a 
maximum of 276 lb. per square inch in Well 6. It is 
estimated that wells Nos. 4, 5, 6, and 7 will deliver a 
total of 137,500 lb. of steam per hour, representing a 
switchboard delivery of 4,500 kw. after allowing 10 per 
cent loss in transmission. 

The pressure in the steam of dissolved gases such as 
H,O, CO,, and CH, necessitates precautions in the use 
of metals that come in ccntact with it. Copper is eroded 
rapidly, but certain metals or alloys, the nature of 
which is not given, are said to withstand the corrosive 
effect successfully. 

Power plants have not yet been built, but the pres- 
ence of high-pressure steam, with no expense for fuel, 
will undoubtedly hasten the consummation of this novel 
project. 

This old earth evidently holds an enormous amount of 
heat stored up in its interior, a resource that has so 
far been directly utilized but little. If this huge reser- 
voir can be tapped, and some of its potential wealth 
turned to man’s use in the form of high-pressure steam 
power, why should not native steam, as well as native 
copper, silver, or gold, be mined and utilized? 


Oe 


The March of Chemistry 


HEMISTRY is not what it was in the good old 
‘Os Then we balanced equations, cheerfully 

dismembering molecules and patching up new 
ones till the two sides balanced, which they eventually 
did no matter how many intermediate stages they had 
to be forced through. 

Then came physical chemistry, which taught us that 
chemical reactions were controlled by and subordinate 
to physical conditions, and that many of our supposi- 
tious equations never came to pass. We learned that 
chemical reactions also, besides being controlled by 
physical conditions, in many ceses took place only in 
the presence or through the intermediation of a third 
party, a catalyst, whose actual chemical influence was 
obscure, but who could be depended on to deliver the 
goods. 

All this was unsettling enough, but then came gradu- 
ally more and more into the foreground a species of 
organic chemistry which might be called bacterial 
chemistry, in fields which had been apparently governed 
by inorganic chemistry and its reactions. For example, 
iron ore was found to be precipitated by bacteria of 
various kinds, some in fresh water and different species 
in salt water. Limestone in the sea was found to be 
due largely to the chemical activities of bacteria, whose 
chemistry in terms of molecules and atoms scientists 
have not even tried to probe. Even lime deposition 
underground has been shown in some cases to have a 
Similar origin. Coal and oil shale and petroleum are 
held by some very careful scientists to be due to the 
activities of various types of bacteria under different 
conditions. 

In bodily derangements, where we formerly took as 
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remedies plain mineral salts of simple and known for- 
mulas, we now swallow cultures of friendly bacteria, 
which can be depended upon to overcome the unfriendly 
ones in our inner departments. And as the crown to 
bacteriological development, it is claimed by at least one 
investigator that protoplasmic cells are not the finai 
simple unit of life; for in cells of different functioning 
he has discovered bacteria of different kinds, whose 
activities, he believes, determine the various cell func- 
tioning. 


EO —— 
A New Statistical Service for Mining 


Companies 


OST STATISTICAL BAROMETERS of indus- 
M trial activity are too complicated to be accurate, 

too insensitive to be significant, or, by the time 
they are available, too stale to be of particular interest. 
The Engineering and Mining Journal is developing a 
set of indexes for non-ferrous metal mining that are to 
a large extent free from these shortcomings. 

About a year ago the Electrical World originated a 
series of industrial barometers of manufacturing activ- 
ity, based on the kilowatt-hours of electric energy used 
in about 1,900 plants in all parts of the United States. 
These data are compiled according to industries and 
according to geographical sections; likewise figures rep- 
resenting various aggregates and the grand total of all 
industries are prepared. Leading statisticians all over 
the country have recognized the excellent features of 
these barometers. The fact that the returns are avail- 
able promptly at the end of the month makes it possible 
to compute results as early as the fifth, and they are 
published, frequently, before the tenth. Only one unit 
of measurement is involved: the kilowatt-hour. Ac- 
cordingly no arbitrary weighing and adjusting of data 
in dollars, tons, ounces, feet, dozens, or other units is 
involved. If a plant is operating it is using power; if 
it is idle it is not using power. This makes the barom- 
eter particularly sensitive. It reflects promptly and 
accurately any change in the scale of manufacturing 
operations in a way that no other index can. 

Patterned after this procedure is the plan of the 
Engineering and Mining Journal. The overwhelming 
proportion of the mines, mills, and smelters that are 
operated by electricity makes this basis peculiarly ap- 
plicable to the mining industry—or mining industries, 
to use a more significant term. 

Obviously, the co-operation of the plant operators is 
essential. In compliance with a request sent out several 
months ago, about fifty important companies, most of 
them in the Rocky Mountain region, are now sending 
regular reports of their monthly consumption of power. 
Needless to say, the sole use to which these reports are 
put is in the calculation of data for these indices. All 
of the data are held strictly confidential. The greater 
the number of companies reporting, the more significant 
will be the results. For that reason requests are now 
being sent to a number of representative companies that 
are not already included, asking their co-operation. The 
publication of the barometers will begin early in 1927. 
We believe that the information disclosed will be of 
more than sufficient interest and practical value to repay 
the company Officials for the inconsequential expenditure 
of time necessary to insert a single figure in a question- 
naire and forward it to us each month. 
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Tchiatouri and the Kvirila River. 


Ore platforms in foreground. Perevisi plateau at right, Zeda 


Rgani at left and Shukruti in background 


Manganese Mining at Tchiatouri 


A Glimpse of the Russian Industry Into Which American Capital Has Recently Been Drawn 


By J. C. Pickering 


Mining Engineer, 16 Park Ave., New York 


r | XHE CAUCASUS REGION of Georgia, in Russia, 
has long been recognized as containing at least one 
of the world’s major manganese fields. 
Tchiatouri deposits, in that region, are of particular 
significance at this time because of an operating con- 
cession granted W. A. Harriman & Co., Inc., of New 
York, in 1925. A description of the district and a brief 
historical outline of the local industry, up to the time 
of its nationalization, follows. Georgia, now a member 
of the Union of Socialistic Soviet Republics, was 

included in the former Russian Empire. 

Tchiatouri, a town of several thousand inhabitants, 
situated within the field and recognized as its prin- 
cipal shipping point, is connected by rail—part narrow- 
gage, part Russian broad-gage—with Poti, on the Black 
Sea, less than 100 miles away. The elevation at the 
mines, which are located in the hills surrounding 
Tchiatouri, is some 1,000 ft. above sea level. Climatic 
conditions are favorable and the district is healthful. 
In winter, snow rarely lasts more than a few days and 
the temperature compares with parts of Texas. The 
summers are warm and the region is intensively culti- 
vated; grapes, from which good wine is made, are 
raised in abundance. 

Peasants live on and till the land overlying the man- 
ganese deposits, as well as the surrounding country, 
and are, as a rule, available for mining work when the 
opportunity offers. They usually speak Georgian, 
rather than Russian, and constitute the bulk of the 
labor supply, which is abundant. Prior to the sovieti- 
zation of Georgia, many of these peasants owned parcels 
of manganese-bearing land, which they frequently 
worked for their own account. Generally speaking, 
therefore, they have first-hand knowledge of local min- 
ing and milling methods. 


The . 


The original ore-bearing basin, which probably covers 
over 10 square miles—has, through erosion, been cut 
into seven hills or plateaus. These are mainly of sand- 
stone. The Kvirila River, with a mean width of perhaps 
150 ft., and along which the narrow-gage railroad runs, 
roughly bisects the field. The division is completed by 
ravines or valleys, striking more or less at right angles 
to the general course of the river. 

In the area under review, the ore occurs as a nearly 
flat seam, 5 to 8 ft. thick on an average, located not far 
from the crests of the several plateaus and perhaps 500 
ft. above the Kvirila River bed. The accompanying 
sketch shows the approximate line of outcrop, within 
which is the mineralized area as it appears on each 
plateau. The intervening gaps give some idea of the 
extent of erosion. 


C 





General plan of Tchiatouri manganese field. Shaded 
lines indicate the outcrop 
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Shipments of manganese ore began in 1879. About 
1900, the first washing plant (mill) was erected, and of 
these mills there are now over thirty. The following 
tabulation, which is compiled from semi-official reports 
of exports, shows the growth of the industry. 


Exports 
Period in Long Tons 

Pe NT rk aio ca Vacs Cosa newacdeteasewenacs 977,000 

es ok ease reece do eU racnes ese eeeekeas 2,827,000 

Gi icds dwnsieeden tvees Deke aeeat on 1,939,000 
PE i oes cc dwkad bane cues waneeen means 5,921,000 
SEEN i erat sataneoewnesatets 1,719,000 
TERE COP THEMED - iin ae aSeeeiN eck det atemeweies 13,383,000 


In 1913 the output of the field was about 1,000,000 
tons, a figure approached neither before nor since. 
During the Great War the closing of the Dardanelles 
made water shipment impossible, and the mines were, 
for all practical purposes, inactive. Thereafter, the 
industry was badly dislocated by the revolution in 
Russia, which finally led to the sovietization of Georgia 
and the state operation of mines. 

It is generally considered that over 20,000,000 tons 
has been extracted from the mines, the difference be- 
tween this figure and exports being accounted for by 
dumps, tailing loss, stocks on platforms, and similar 
causes. 

EARLY HISTORY 


As might be expected, there is considerable -variation 
in the width, character, and quality of the ore. In 
general, only the best and more readily accessible por- 
tions of the deposit were first exploited. With time, 
operations became more extensive, the run of mine was 
not always a shipping product, and screening was 
resorted to in an endeavor to raise the grade of the 
material. Large dumps, being the rejects from these 
screening operations (locally called natskrili, and said 
to run 20 to 30 per cent manganese), decorate the out- 
crop for miles. The next step in the development of the 
field was the introduction of jigging mills, locally termed 
washing plants. 

Owing to peculiar local conditions, Tchiatouri was 
for many years essentially a “poor man’s” camp. 
Granted reasonable title to a piece of mineralized land 
with access to the outcrop—or, at worst, possession, 
which was nine points in the law in Russia, as else- 
where—a pick, shovel, wheelbarrow, and willingness to 
work were the remaining essentials. There was no 
hoisting, pumping, or blasting, but little timbering, and 
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no ventilation problem to be solved—even bookkeeping 
could, if necessary, be dispensed with. If the parcel 
of ground were virgin and well located, it produced 
shipping ore from grass roots. Out of this situation 
grew a host of operators—several hundred of them, an 
active coterie of ore buyers, and a flock of lawyers 
briskly engaged in unscrambling titles, or at least keep- 
ing clients in possession of the particular plots of 
ground being worked. It was a busy camp. 

Gradually, as the importance of the field became 
recognized, as marketing conditions became increas- 
ingly difficult because of multiple ownership, with 
attendant variation in the quality of the output, and as 
the legal situation became more involved, a purchase 
and consolidation of interests followed. Still, on the eve 
of the sovietization of Georgia, at least eight national- 
ities were interested in the field, namely, Armenian, 
Belgian, English, French, Georgian, German, Greek, 
and Russian. 


INFLUENCE OF WASHING PLANTS 


Perhaps the ever-increasing application of washing 
plants had something to do with the above-mentioned 
consolidations, since a modest amount of capital at least 
was necessary to embark on that adventure. Milling 
became essential, so that owners might realize on ores 
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not otherwise marketable. In other words, the camp 
as a whole was no longer a mere shipping point. But 
mills were not necessarily expensive; in fact they could 
be erected for remarkably little money and still do 
moderately fair work, as judged by the standards of the 
district. A modest mill, with a capacity of 75 tons of 
washed ore in eight hours—the usual day’s work, since 
the plants rarely operate on the afternoon or night shift 
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—would perhaps consist of a small crusher, a shaking 
screen for sizing purposes, and five three-compartment, 
locally made jigs. A 40-hp. internal-combustion oil 
engine would supply the power. The mill building 
mightor might not be inclosed, depending on the fancy 
and finances of the owner. Of course there would be 
settling basins, used to regulate tailing discharge into 
the Kvirila River and to conserve water, as well as a 
pump or two, and the usual line shafting. 

Here it should be noted that water is generally used 
to flush ore from mine to mill. The mine may be 500 ft. 
higher and 1,500 or more ft. distant from the mill. In 
some cases the ore is flushed through ditches worn in 
the mountain side; in others flumes have been installed. 
Presumably, such practice is conducive to sliming, 
which, in an all-jigging plant, would hardly tend to 
improve recoveries. 

Much larger and more elaborate mills are to be found 
in the camp—plants designed and operated on principles 
which were standard practice in Europe ten years ago. 
Still, probably 80 per cent of the mills are very simple; 
many of them perhaps somewhat larger than the one 
above described, but without frills or complications, 
and, as I said before, they do fairly good work accord- 
ing to local lights. The performance is not difficult; 
heads may be taken to average 43 to 47 per cent Mn 
and concentrates 53 to 55 per cent Mn. The usual 
recovery is 60 per cent. 


MINING, TRANSPORT, AND SALES 


Most of the recent mining methods are simple. 
Timbering, being expensive, was not over-popular in the 
early days, the idea being to recover such ore as was 
possible without undue expense, and then, when things 
looked dubious, start a fresh opening. Under this sys- 
tem, a zone several hundred feet back from the outcrop 
has usually been worked and re-worked, and is today 
largely caved. As against these methods of the smaller 
operators, several of the larger companies prepared and 
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equipped their mines for retreating longwall, to which 
the deposit is, as a rule, admirably adapted. 

The ore requires no blasting and is moderately easy 
to pick; the roof, when unbroken, is generally good, 
and ventilation is not a problem. The deposit, as stated, 
lies nearly flat, although some slight faulting combined 
with local rolls in the ore bed may require this general 
statement to be modified. 

The washing plants are, as a rule, located along the 
Kvirila River or tributary streams, the ore, as noted, 
being usually sluiced down from the mines to the mills. 
Two-wheeled carts of peculiar design (with a piece of 
underpinning which drags along the ground and tears 
up the roads), holding a ton or so, and usually drawn 
by water buffalo, are used to transport ore and con- 
centrates from the mines and mills to the railway, and 
for returning supplies. The haul may vary from a few 
hundred yards to several miles. Some of the larger 
companies have aérial tramways, but buffalo-drawn 
carts are the fashionable mode of transport. The work 
is usually done by contract and the haulage industry is 
a large one. Prices vary with the supply and demand. 

Upon arrival at the railway, ore is stored on so-called 
platforms which adjoin the tracks—that is, space 
rented to or owned by the person working the mine or 
mill. From the platforms, the ore is loaded on cars 
and hauled over the narrow-gage road to Shorapan, 
some 28 miles away. Here, a transfer is made to the 
broad-gage line and the shipment proceeds to Poti, the 
Black Sea port, a fine, deep harbor equipped with good 
docks of reinforced concrete. The broad-gage trains 
are run alongside steamers moored to the docks and 
the ore is shoveled into buckets, holding perhaps a ton, 
which are hoisted aboard by the ship winches. The 
usual load for a steamer is 6,000 to 10,000 tons. The 
loading, transfer, and unloading of ore trains is done 
by hand—an expensive process. 

Because of the free-lance operating methods which, 
particularly at one time, prevailed in the camp, there 
was wide variation in the grade of ore shipped, and the 
product of the district was received in world markets 
with some distrust. To correct this condition, various 
local organizations developed, and finally one called 
“Tchemo” was formed, nearly all important producers 
becoming members thereof. Tchemo at one time had a 
monopoly of export, acted as sales agent for its mem- 
bers, allotted the portion of total sales each member 
was entitled to produce, generally supervised the activ- 
ities of operators, and tended to restore Georgian ore 
to its former good standing in world markets. 


THE WORLD MANGANESE INDUSTRY 


The Engineering and Mining Journal quotes man- 
ganese ore (47 to 55 per cent Mn) at 34 to 40c. per 
unit of manganese, per long ton, c.i.f. European and 
North Atlantic ports, Caucasian “washed” commanding 
the higher figure. That is to say, ore running 47 per 
cent Mn would bring $15.98 per ton; whereas Caucasian 
“washed” running 53 per cent Mn would be worth 
$21.20 per ton—delivered in both cases. Before the 
war, about half these prices was the usual quotation. 

Minor adjustments are made for the silica and phos- 
phorus content, depending principally on the condition 
of the market and the individual requirements of the 
buyer. Tchiatouri ore running 53 per cent Mn may be 
taken to average 6 to 8 per cent silica and 0.14 to 0.22 
per cent phosphorus. 
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From the receipts per ton of ore given must be 
deducted operating costs and amortization of invest- 
ment, royalties (if any), railroad haul to the port, ocean 
transport, transferring expenses, insurance, and com- 
missions, which usually total a very substantial figure. 

Except under war and similar conditions, manganese 
ore is usually considered to have a moderate per-ton 
margin of profit, large-scale operations being generally 
essential to a suitable return on the investment; but 
sales are decidedly limited by world markets. 

The world consumption of manganese ore is not far 
from 1,800,000 long tons per annum. Perhaps 95 per 
cent of this goes into the manufacture of steel, the re- 
mainder being generally used in the storage-battery, 
chemical, glass, and paint industries. It should be 
noted, in passing, that the industries last mentioned 
demand so-called chemical ore—i.e., material with a 
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high MnO, content. Such ore commands a relatively 
fancy price, but the market is correspondingly limited. 

The Caucasus region of Russia, India, the Gold Coast 
of Africa, and Brazil contain the principal known depos- 
its of high-grade (47 to 55 per cent Mn) manganese 
ore. Cheap and relatively abundant labor is common to 
all these countries, and the productive capacity of the 
deposits is so large that the elimination of any single 
source is not vital. 

Lower-grade ores are rather widely distributed; 
deposits in the United States, Germany, Spain, Mexico, 
and South Africa may be considered as representative. 
Under sustained high prices, low-grade ores may be ex- 
pected to enter world markets, but in normal times 
there is keen competition among producers, and only 
well-located, high-grade deposits are therefore likely to 
survive. 


a 


Notes on Milling Low-Grade Ore 
By Frank W. Holzheimer, 


Mining Engineer, Juneau, Alaska 


HE BASIC PRINCIPLE in the mechanical enrich- 

ment of ore is the fact that successive stages of 
concentration produce a higher-grade product and a re- 
duction of tonnage to be handled by the next operation. 
Low-grade free-milling gold ore, with a mine-run value 
of less than $1 per ton, is milled in Alaska. Published 
“milling” costs on this operation, however, often give 
the reader a misconception of the figures, because he 
does not understand the basis of computation. Over 
one-half of the tonnage is eliminated in one of the first 
operations—hand sorting. The per-ton cost of crush- 
ing and concentrating, for comparison with other ores, 
should more properly be calculated from the tonnage 
handled in the operations following hand-sorting. 

Sorting may be employed, the ore being adaptable, 
preceding or following a coarse crushing. Crushing 
and concentration of the ore should follow a flow sheet 
designed for high capacity and inexpensive operation. 
The simplicity of a flow sheet lessens the detail and ex- 
pense of operation. Crushing the ore to a size for final 
concentration, in my opinion, should be accomplished in 
the least possible number of operations. 

It is interesting to apply some of the principles of 
low-grade milling to methods for the recovery of values 
from mill tailing. To calculate the possible recovery, 
by concentration, from mill tailing is impracticable. 
There is little relationship between the calculated re- 
covery and actual recovery of such values. The facts 
can be determined only from experimental work. Total 
loss in mill tailing, from mills with a daily capacity of 
several thousand tons, is large. This gives the incen- 
tive, though the loss per ton may be a small item, to 
solve a problem for the recovery of some of the values. 
The first consideration is the improvement of the gen- 
eral mill operation. 

The existence of values in the tailing can be traced 
to accident, overflows, surges of water, mechanical in- 
clusion, inclusion in rock particles, sliming, and other 
causes. It is usually impracticable to regrind a low- 
grade tailing before concentration. The practicability 
of such tailing concentration is demonstrated by experi- 
mentation. 

In some instances a rising-current hydraulic classifier 
can be placed at the head of a tailing launder. The 
classifier consists of a pipe fastened on the bottom of 


the launder and extending vertically into another pipe 
in which there is a rising current of water. The ad- 
justment of the classifier for a high ratio of concentra- 
tion may show a higher-grade product in the spigot 
discharge. 

This method tends to give a spigot discharge of the 
largest material, as well as the heaviest material, in 
the tailing. If this product does not warrant re-treat- 
ment an interesting experiment may be tried by screen- 
ing the larger material from the spigot discharge. The 
screen undersize should represent the particles of high- 
est specific gravity in the tailing. Slime values some- 
times may be recovered, with a reversal of this process, 
by allowing the bulk of the tailing to pass through the 
spigot discharge and re-treating the classifier overflow. 

Classification, with necessary modifications, is sug- 
gested as a means of large-scale concentration of crushed 
ore or tailing that will not warrant the expense of 
tabling or other concentration. The milling problems 
of the future, when the present higher-grade mineral 
resources are exhausted, will be those dealing with the 
concentration of low-grade ores. A study of the prin- 
ciples of the treatment of low-grade ore, at the present 
time, should effect greater efficiency in the treatment 
of higher-grade ore and a reduction of value in the 
tailing. 





Iron Direct from Ore 


The experimental work that has recently been carried 
out by the Lorain works of the United States Steel Cor- 
poration jn the direct production of iron from ore with- 
out the aid of the blast furnace has attracted much in- 
terest, but it has often been erroneously stated that 
steel is the final product. As a matter of fact, the ex- 
periments are concerned with the production of a prac- 
tically pure granular or sponge iron without the use of 
coke or limestone. Results so far have given an iron of 
98 per cent purity, and sufficient progress has been 
made to warrant expectations of a material lessening of 
production costs. 

The process is based on preheating, reducing, and 
cooling iron ores in rotary kilns, in successive stages, 
and at a temperature low enough to prevent fusion. The 
process consists in crushing the ores, after which they 
are charged into a rotary kiln heated to a definite tem- 
perature; they are then passed into a second rotary 
kiln, mixed with coal, and are heated to a higher tem- 
perature, and pass thence to a third rotary kiln, where 
they are subjected to a sudden cooling. bs 


taaaetl 








968 ENGINEERING AND MINING JOURNAL 


Vol. 122, No. 25 


The Southeast Missouri Ore-Magmatic District 


By J. E. Spurr 


the Kentucky-Illinois ore-magmatic district, charac- 

terized by domical uplifts, basic dike intrusions, 
early faulting followed by injections of fluorite, calcite, 
barite, lead, and zinc, and subsequent heavy faulting. 
All these allied geological phenomena took place in a 
single general period, probably toward the close of the 
Cretaceous. I pointed out that the chain of areas of 
faulting, intrusion of similar basic dikes, and ore-intro- 
duction ran from east to west through Kentucky from 


[: A PREVIOUS PAPER I gave a brief résumé of 





Fig. 1—Map showing location of Southeast Missouri ore 
magmatic district, (4) and its position in relation to 
ore districts and peridotite districts in Kentucky, espe- 
cially the Kentucky-Illinois ore-magmatic district (1). 
All these districts are aligned along a definite east-west 
ore canal, See Fig.1,E.&M.J., Oct. 30,1926, p. 695 


the Elliott County peridotite region on the east, to the 
Kentucky-Illinois fluorspar region on the west, a dis- 
tance of some 300 miles. Continuing this line straight 
across the Mississippi into Southeast Missouri, a dis- 
tance of about a hundred miles from the Kentucky- 
Illinois fluorspar region, there is encountered a similar 
magmatic region, characterized by a few basic dikes 
of the usual kind, by early fracturing followed by ore 
deposition, and by later barren heavy faulting (Fig. 1). 
As to the usual accompaniment of domical uplift, this 
area is situated on the flank of the extensive Ozark 
dome. 

Although this southeastern Missouri region is not 
as commonly recognized as an ore-magmatic region as 
has been the Kentucky-Illinois fluorspar region de- 
scribed in my earier résumé, yet whoever accepts the 
latter must logically accept the southeastern Missouri 


region also, for in it the earmarks of a complex mag- 
matic episode, originating in magma migration and 
terminating in heavy faulting, with ore injection at an 
intermediate stage, are notably and satisfactorily ex- 
hibited. The nature of the ore injections in Southeast 
Missouri, moreover, is evidently allied to that in the 
Kentucky-Illinois district. The important galena-blende 
element in the latter becomes far more important in the 
former; barite is common to the two regions; but fluo- 
rite occurs only in the Kentucky-lIllinois field, while cop- 
per-nickel and cobalt are distinctive of the southeastern 
Missouri field. The Ozark uplift is a gentle domical 
uplift which covers the whole southern part of Missouri 
and extends into northern Arkansas; it has its strati- 
graphic center, where Pre-Cambrian igneous rocks out- 
crop, in southeastern Missouri, and the southeastern 
flank of the uplift is the steepest and the most disturbed. 
Ste. Genevieve County, Mo., one of the minor ore-pro- 
ducing counties, is faulted in a degree as unusual to the 
strata of the Mississippi Valley as is the case of the 
rocks of the fluorspar-barite-lead-zinc-producing coun- 
ties of the Kentucky-Illinois district. This structure has 
been mapped by Weller and St. Clair. The faulting is of 
the normal type in both regions. 

The heaviest faulting in southeastern Missouri is 
along a definite narrow zone some 40 to 50 miles long, 
extending in a northwest. to westerly direction away 
from the Mississippi River: the width of this zone of 
maximum faulting, as mapped, is not much over two 
miles, as a maximum, and generally much less. (Fig. 
2.) The trend of this faulting, where it disappears 
under the alluvium of the Mississippi Valley, is directly 
toward the much-faulted Kentucky-Illinois ore-mag- 
matic field (Fig. 4), where the main faulting is at right 
angles to the main faulting in Missouri. (Engineering 
and Mining Journal, Vol. 122, p. 696). Where this Mis- 
souri fault belt is narrow and simple, its effect seems 
to have been to drop down the strata on the northeast, 
on the side away from the center of the uplift, by about 
1,500 ft. (Section B) Fig. 3; but as it widens out, the 
effect within the width of the zone is clearly seen to cre- 
ate, in addition to the above, a complexly faulted graben, 
or sunken belt of strata between the relatively little dis- 
turbed rocks on either side. (Fig. 3.) On Section A 
this graben is half a mile wide, and some 500 ft. deep 
on the northeast fault wall, and 1,000 ft. deep on the 
southwest wall; on Section C it is some three miles 
wide and some 500 ft. deep on each boundary fault wall; 
on Section D it is about half a mile wide with a drop of 
apparently some 500 feet on the northeast boundary fault 
wall and 1,000 ft. on the southwest boundary fault wall. 
The few occurrences of basic dikes lie on the southwest 
side of this graben, some eight miles away (Fig. 2); 
they are the same types of peridotite that mark the 
magmatic zone which runs through Kentucky from end 
to end. 

The Ozark uplift is supposed to have developed near 
the close of the Carboniferous;* and was subject to re- 
peated up-and-down movements as late as the Tertiary, 
when the last uplift took place.’ The faulting is not 


1Bull. 606, U.S.G.S., p. 157, 


20p. cit., p. 32 
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recent. As in the Kentucky-Illinois fluorspar field, the 
effect of the faulting has been entirely subdued by 
erosion, from which fact and from the general simi- 
larity one may provisionally refer the Missouri fault- 
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ing to the same period, which has been placed around 
the close of the Cretaceous. This corresponds with the 
great geological revolution in the Rocky Mountain 
region at the close of the Cretaceous, extending into the 
earlier Tertiary, when domical uplifts, vast igneous ex- 
trusions, and intrusions and ore injection took place, 
followed by profound and often long-continuing fault- 
ing. This correspondence I have already pointed out.’ 
Such a crustal sinking as shown by this southeastern 
Missouri fault graben or ditch, signifying a collapse of 
a section of the crust due to local sinking of the founda- 
tion support, can hardly be explained except by failure 


_ of competency of an underlying fluid foundation—that is 


to say, an underlying supporting magma on which the 
crust floats or floated; and the occurrence of the peri- 
dotite dikes, belonging to the same geological period, 
near the graben, furnish corroborating evidence—al- 
though indeed it is hardly needed. The sporadic de- 
formation by domical uplifts and faulting of this entire 
Mississippi region, including the whole extent of the 
Ozark uplift and the type of structure in the near-by 
Kentucky-Illinois fluorspar field, is typical of up-and- 
down movements—that is to say, magma surgences and 
intrusions, followed by subsidences through loss of 





“The Ore Magmas,” Vol. I, pp. 348, 404, 411-15. 
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volatile magma constituents on consolidation. This is in 
distinction from the evidence of lateral as well as ver- 
tical subjacent magma floods in a region like the Rocky 
Mountains, which lateral magma drifting has led to 


Fig. 2—Faults of Ste. Genevieve County, Mo. 
From map by Weller and St. Clair, 1922, 
Missouri Geological Survey 


compression and folding of the overlying strata and the 
uplift of linear mountain ranges. But the local sur- 
gence of magma columns from an underlying magma 
bed, as in the Mississippi region, may be due to trans- 
mitted pressure from a lateral magma movement, like 
that which invaded the Rocky Mountain region, coming 
from the west; and the apparent general synchronism 
of doming, ore deposition, and faulting in the Missis- 
sippi basin, with similar phenomena (plus folding) in 
the Rocky Mountain region, suggest that this is the true 
explanation.‘ 

The principal ore deposits of southeastern Missouri 
lie in a rude belt approximately parallel to this line of 
fault graben, and 5 to 15 miles southeast of it (Fig. 4). 
In this belt also there is a great deal of faulting. This 
ore belt is especially characterized by lead, barite, cop- 
per, cobalt, and nickel, of which the copper, cobalt, and 
nickel tend to occur more at the southeast end of the 
belt; the barite deposits are decidedly in the north- 
eastern extension, and the great lead deposits are in 
the center. Yet the ores of all these metals are 
transitional into one another, as will be shown; and cop- 
per occurs here and there over the whole area. 

The faulting, basic dike injection, and ore injection 


*Op. cit., Vol. I, p. 401. 
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are therefore interallied phenomena. Considering the 
ores as.magmatic, as this association indicates them to 
be, and applying the well-known principles of the Zonal 
Theory, it results that in the southeastern part of this 
magmatic belt the ores are more characteristic of a 
higher temperature (a lower position in the zonal se- 
quence), and at the northwestern end of a lower tem- 
perature (a higher position in the zonal sequence).° 
Barite in general belongs to the zone of earthy gangues 
which ideally overlies the metal-bearing zones of the 
magmatic sequence, as I have reiterated in my paper 
on the Kentucky-lIllinois fluorspar field. 

As indicating the relationship of ores and basic in- 
jections, the case described by S. H. Ball from this 
region is enlightening. At Avon, Mo., about 18 miles 
southeast of Flat River and about 9 miles north of Mine 
La Motte, an orebody occurs at the contact of a perido- 
tite pipe some 200 ft. in diameter (Fig. 2), in the Cam- 
brian (Bonne Terre) limestone (Fig. 5). The limestone 
is silicified at the porphyry contact, and in the altered 
limestone and to a less extent in the peridotite are vein- 
lets of galena, blende, pyrite, marcasite, chalcopyrite, 
and calcite. The sequence of events, according to Ball, 
has been: 1, intrusion of peridotite and metamorphism 
of limestone; 2, shattering of limestone due to readjust- 
ment after igneous intrusion; 3, ore injection. The rock 
is a mica peridotite. The occurrence suggests that at 
the Old Jim mine, in the Kentucky-Illinois magmatic 
region, and shows the close relationship of the two ore- 
magmatic districts. 

The ores in the Southeast Missouri ore-magmatic dis- 
trict follow the rule for such regions in that they were 
introduced early in the process of rock-disturbance— 
hence soon after the igneous surgence below—along 
fissures or fracture zones of clear dynamic origin, but 
showing little or no differential movement (faulting). 


On. cit.; Vol 11, p.. orl. 
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The conspicuous and heavy faulting was later—there 
are no ores along any of the strong faults described 
above, nor along any of the other notable faults which 
characterize the ore-bearing belt. Where important 
faults are found in the ore belt, they displace the ores. 
The occurrence is still more typical of ore-magmatic 
districts than is the fluorite-barite-lead-zinc Kentucky- 
Illinois field, where the ores were injected at a period 
longer after the beginning of faulting, although before 
most of it took place. 

The fact that the important faults in the southeastern 
Missouri field are quite free from ore deposition, al- 
though they have been channels for waters for an im- 
mense geologic period of time (as shown by their total 
subjugation by erosion), disposes by itself of any gen- 
eral theory of ore concentration by such waters, 
descending or artesian, or both. Ore injection was ac- 
complished at a definite intense period, directly after 
the magmatic surgence and before the faulting which 
resulted from the sagging and other adjustments of the 
consolidating magma beneath. 

It is characteristic of the Mississippi-Great Lakes 
basic magma province that where ore magma differ- 
entiates have been injected, forming ore deposits, what- 
ever metal or mineral there occurs is concentrated on a 
grand scale. In the Kentucky-lIllinois field we have the 
largest and most productive fluorite deposits of the 
world, though not very much barite. Similarly, in 
southeastern Missouri, principally in a single county, 
(Washington) in the belt above referred to, we have 
one of the most productive barite-mining districts of 
the United States, although with no fluorite. Likewise, 
the lead mines of this belt are among the most pro- 
ductive in the world, as are the zinc (lead) deposits of 
southwestern Missouri and the Tri-State district. 

Until 1916, the barite production of Missouri exceeded 
that of our other states, amounting to 60 to 80 per cent 
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Fig. 3—Adaptation by J. E. Spurr of structure cross-sections on map by Weller and St. Clair 
of Ste. Genevieve Co., Mo. 


On each section, the block below a certain horizon is shaded, 
to bring out fault structure. On sections A and B this datum 
section is taken at the base of the Bonne Terre formation (Cam- 
brian): on Section C at the base of the Gasconade (Cambro- 


Ordovician): on Section D at the base of the Cotter formation 
(Cambro-Ordovician). The datum plane in Section C is about 
1,000 ft. stratigraphically above that in sections A and B: that 
in section D is about 500 ft. still higher. 
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Fig. 4—Ore deposits of southeastern 
Missouri: compiled from maps by 
Siebenthal, Bain and Tarr 


N—Nickel-cobalt-copper-lead mines. C— 
Copper mines. L—Lead (zinc) mines. B— 
Barite mines. Iron (originally sulphide) de- 
posits are numerous over this area, but are 
not shown. The relation to the Kentucky- 
Illinois field is also shown, where F—fluorite 
(lead, zine, barite). The central Missouri 
and Southwest Missouri (Tri-State) ore- 
districts are omitted. 


TENNESSEE 





of the United States output. Besides Washington County 
and Franklin County, further north, which lie in the 
belt under discussion, there is also the Central pro- 
ducing district, in the center of the state, a discussion 
of which is not included in the present paper. Most of 
the barite is derived from residual deposits; the barite 
veins in place have broken down into fragments as the 
inclosing limestone has been dissolved away, leaving in 
the clay, which is residual from the limestones, barite 
boulders scattered widely over considerable areas. These 
deposits are all in areas covered by the Potosi (Cam- 
brian) dolomite, which overlies the Cambrian limestones 
in which the great lead deposits occur further south 
(Fig. 6). 

I inspected one of these residual ore mines—the Old 
Mines—in Washington County, some 15 miles north- 
west of the great lead mines at Flat River. Barite, as 
shown in the boulders at Old Mines, has been clearly 
derived from lode barite in the dissolved limestone. The 
limestone boulders show many irregular cavities of dis- 
solution, lined with quartz, chalcedony, barite, and 
some galena. The quartz and chalcedony may occur 
without barite, or both may occur together, in which 
case the barite is usually younger, filling the center, 
with in some cases an open cavity remaining. But in 
one case I noticed a repetition of this sequence in a 
second generation (Fig. 7), showing that silica and 
barite crystallized from the same solutions. The galena 
is closely associated with the barite. 

This barite region has been studied and described by 
Prof. W. A. Tarr, of the University of Missouri,” who 
came to the conclusion that barite has been deposited by 
“rising thermal solutions which derive their barium and 
other mineral content from deep-seated igneous rocks.’” 
For this conclusion he gives the following reasons: 
(a) The mineral association and paragenesis of the 
minerals is more characteristic of veins of igneous 
origin than of those deposited by ground-waters. (b) 
The confinement of the barite deposits to one horizon 
is more easily explained by its having been deposited 
by rising solutions than by descending solutions. (c) 
The ability of rising thermal solutions to transport 
barium. is much greater than that of descending solu- 
tions. (d) The igneous rocks afford an adequate source 





®Vol. III, No. 1, University of Missouri Studies; also Economic 
eicology, Vol. XIV, No. 1, Jan.-Feb., 1919, p. 46. 
*Reonomic Geology, Vol. XIV, No. 1, p. 67. 


for the barium. (e) Barite is a common gangue mineral 
in association with shallow vein deposits, especially of 
lead and zinc. 

Professor Tarr believes the period of the introduction 
of the barite to be late Cretaceous or early Tertiary, 
correlating it with the 
igneous intrusions at 
Little Rock, Ark.* The 
barite deposits occur 
as (a) veins; (b) dis- 
seminated deposits; 
(c) sink-hole or cave 
deposits; (d) residual 
deposits. The last 
type furnishes the 
larger part of the pro- 
duction. 

As to the veins, some 
lead and zinc mines, 
with barite as the most 
abundant gangue, 
have been mined down 
250 ft.: most of them 
strike north and south. 
The general order of 
deposition is, accord- 
ing to Tarr: (1) chal- 
cedony, (2) quartz, 
(3) pyrite or marca- 
site, (4) galena and 
sphalerite, (5) barite. 
“Some of the minerals | 
may be missing, but 
the order is still the 
same, minus those not 
developing.’” Rarely a 
little chalcopyrite may 
be deposited after the 
barite. The deposits 
are characteristically 
banded or crustified. 
“The veins are gener- 
ally filled fissure veins 
and rarely of the re- ———_—_—_—__—__} 
placement type. In a Fig. 5—Column of formations 

s in southeastern Missouri. After 


‘Op. cit., p. 64. 


‘op. cit., Pp. 52. Weller and St. Clairv (partial) 
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few places fault breccias have been cemented with barite, 
the open spaces in the breccia furnishing an excellent 
place for deposition.” The barite occurs mainly near 
the top of the Potosi dolomite, and the base of the over- 
lying Proctor dolomite, both of which are upper Cam- 
brian (Fig. 6). As to the “disseminated deposits,” they 
are more abundant near the veins, showing thereby a 
genetic relationship to them; the barite “occurs in small 
masses from an inch or two across downward, either fill- 
ing the numerous small cavities in the dolomite or re- 
placing it.” The sink-hole or cave deposits are vertical 
pipes filled with blocks of dolomite which have fallen in: 
the barite cements this breccia; galena and sphalerite 
may occur. These caves were developed in post-Palezoic 
time, since they sometimes contain blocks of Mississip- 
pian and Pennsylvanian strata. 

Exceptionally trenchant is Professor Tarr’s general 
criticism that the popular and prevalent theory of the 
concentration of the Missouri barite, as well as most of 
the barite in the United States, by ground-water from 
a disseminated condition in the rocks, is an impossible 
one: for since most of the barite mined is residual, 
having been concentrated by ground-waters on account 
of its relative insolubility, it is evidently impossible 
that the preliminary concentration in the rocks should 





Op. cit., p. 54. 
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Fig. 6—Map showing contact of Proctor and Potosi 
dolomites, and relationship to barite deposits, in 
Washington County, Mo. From W. A. Tarr, 
“Economic Geology,” Vol. XIV, No. 1, 
Jan.-Feb. 1919, Fig. 4 
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have been by ground-waters through preferential solu- 
bility, which indeed it does not have. The explanation 
of primary concentration of barite from the rocks by 
aqueous solutions must be eliminated altogether. More- 
over, in the near-by Kentucky-Illinois district the barite 
is clearly magmatic, together with fluorite, calcite, lead, 
and zinc: and the same origin must be applied to the 
highly localized Missouri barite. Again, Tarr shows 
that sedimentary rocks of Missouri and elsewhere are 
remarkably poor in traces of original barite or are quite 
lacking in it.” 

Let us now pass from the northwest end of this broad 
ore belt: pass from Washington County to the south- 
easterly end, and examine the occurrence there of cop- 
per, and of cobalt and nickel. 

The copper deposits of Missouri have been briefly 
described by Bain and Ulrich.” Bain notes that copper 
occurs in Missouri “only in the southern part of Mis- 
souri, within the region broadly known as the Ozark 
uplift.”” Actually all the occurrences listed by Bain 
(Fig. 4) occur in the southeastern part of Missouri in 
the general district now under discussion. All the 
deposits of sufficient importance to have inspired min- 
ing operations “are located near the core of crystalline 
rocks, a relation which becomes more striking as the 
individual occurrences are examined.” That is, they 
occur in the lowest Paleozoic strata, which rest upon the 
Pre-Cambrian granite and porphyry; and especially at 
the very base of these strata, where the basal con- 
glomerate of the Cambrian rests unconformably upon 
the Pre-Cambrian.* This is the case in the Shannon 
County deposits, one of which I visited; this district is 
west of the northwesterly ore belt which I have described 
as reaching from Fredericktown through Flat River to 
Washington County, and lies in a region of little eco- 
nomic interest except for the copper deposits. 

The Pre-Cambrian core of the Ozark uplift consists 
entirely of crystalline rocks—almost wholly indeed of 
granite and siliceous porphyry, which seem to grade into 
one another, although the latter shows apparent flow 
structure and other characteristics of a shallow-formed 
rhyolite. There are a few Pre-Cambrian basic (dia- 
base) dikes. These Pre-Cambrian granitic rocks were 
eroded into bold mountains, which suddenly sunk be- 
neath the ocean: and the Paleozoic sediments of suc- 
cessive ages, from Cambrian to Carboniferous, were laid 
down upon these mountains, abutting against their 
steeper slopes. Next the crystallines there is usually a 
thin layer of Pre-Cambrian talus, partly rounded to 
conglomerate: and due to the abutting of the nearly 
horizontally deposited sediments against the Pre-Cam- 
brian mountain slopes this conglomerate layer separates 
various Paleozoic strata from the underlying granite 
and porphyry. 

At the copper prospect I visited near Eminence, in 
Shannon County, Cambrian sandstone and overlying 
limestone rest upon and against a Pre-Cambrian por- 
phyry hill, with the usual intervening conglomerate of 
weathered porphyry fragments, which have been ce- 
mented by the limestone, at its base. The limestone 
matrix of this conglomerate has been partly replaced by 
chalcopyrite, now largely oxidized. 

Referring to Bain’s description of the copper mines 





0p. cit., p. 59. 
Bull. 267, U.S.G.S., 1905. 
BOn. cit. -p: 10: 
“Oo. cit., p. 56. 
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of Shannon County, near Eminence, it is found that the 
ores all occur in this basal talus. In the Slater mine” 
copper occurs in this conglomerate over some three 
acres, which has been stripped and mined. “Copper 
also occurs in the porphyry, and several shafts have been 
sunk, following small veins into this rock. One of these 
shafts is reported to be 160 ft. deep.” “The rock on 
the dump showed thin seams in the porphyry, and in 
these, smalle crystals of quartz, dolomite, and chalcopy- 
rite occur.” Other mines also show ore located in this 
conglomerate bed, although one shows copper in bedded 
form in a limestone above the conglomerate, and in one 
mine all the ore came from a “small vertical seam” in 
the limestones.” Altogether, the evidence seems to me to 
favor the explanation of the copper solutions having 
ascended through the recorded small veins in the por- 
phyry, and flooding out into the permeable conglomerate 
immediately above; while some escaped to higher hori- 
zons.” This is not Bain’s explanation. He believes the 
copper to have been leached out of the porphyry, either 
from a disseminated condition or from the small veins 
now exposed: and that this leaching took place when the 
conglomerate was formed, or possibly continued through 
later ages. 


THE MINE LA MOTTE LEAD-COPPER-NICKEL-COBALT 
DEPOSITS 


In the southern part of the main belt of mineraliza- 
tion, referred to earlier, copper occurs with cobalt and 
nickel (linnaeite in part). At Mine la Motte, the 
Missouri Cobalt Co. near Fredericktown, and the Hud- 
son mine, localities separated by a few miles, the 
geological conditions are much the same. The Pre- 
Cambrian porphyry and fine granite is overlain by Cam- 
brian (la Motte) sandstone 5 to 80 ft. thick, and this 
by Cambrian (Bonne Terre) limestone. The ore occurs 
in each case at the top of the sandstone, in transitional 
shaly beds at the base of the Bonne Terre. At Frederick- 
town the orebodies also have a definite relation to an 
old Pre-Cambrian granite hill against which the la Motte 
and Bonne Terre formations abut—that is, they occur 
where the favorable horizon above mentioned, the top of 
the sandstone, abuts against the granite—indicating 
that the ore solutions rose up along the granite contact 
until they encountered this precipitating horizon. The 
lower part of the ore is chalcopyrite, carrying cobalt and 
nickel, with pyrite and some galena. Above this ore, 
as noted, for example, at Mine la Motte, for 20 or 30 ft. 
comes a horizon of pure galena, in definite vertical and 
horizontal (bedded) tiny fissures, say one-fourth inch 
thick; also in “disseminated” large flakes, where ore has 
replaced limestone. Bain, however, describes in one 
part of the Mine la Motte property the most important 
galena bed as underlying a distinct bed of chalcopyrite. 
Age relations between chalcopyrite and galena were 
noted by me (1926), in one case at Flat River, as I will 
describe later. The ore at the Missouri Cobalt Co. as 
milled contained 2 per cent Pb, 1 per cent Cu, one-half 
of 1 per cent Ni, and one-half of 1 per cent Co. There 
was no gold and no gangue mineral; but some silver. 
Apparently the shales, not far above the granite-por- 
phyry contact, have reacted on the (ascending) solutions 
to precipitate the sulphides. This precipitating in- 
fluence of shaly beds is notable in this whole county. 

%“Copper Deposits of Missouri,” Bull. 267, U.S.G.S., 

*Op. cit., p. 46. 

1 Op. cit., p. 45. 


1905, p. 44. 
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Fig. 7—Sketch of boulder at Old Mines, Mo., showing 
two generations of chalcedony and barite. L—lime- 
stone; c'—first generation chalcedony; c’—second gen- 
eration chalcedony. B’—first generation barite; 
B’—second generation barite 


Bain notes it for a plain copper mine near Eminence,” 
and it is characteristic of the lead ores at Flat River. 

Bain truly observes of the occurrence of copper at 
Mine la Motte, “The occurrence of copper in this mine 
as a sulphide is interesting because of its intimate rela- 
tions to the great disseminated lead deposits of the 
region. Any explanation of the genesis of the ore must 
take into account the presence of the other.”” Mine 
la Motte, indeed, was principally a lead producer.” And 
the same statement of course applies equally to the 
nickel and cobalt, which is closely associated with the 
copper. 

The great lead deposits at Flat River, 20 miles north- 
west of Mine la Motte, contain the same metallic 
minerals as in the Mine la Motte-Fredericktown dis- 
trict. Copper is inconspicuous, to be sure, in most of 
the ore, but in certain portions of the mine it occurs 
regularly. The ores here occur in the Bonne Terre 
limestone, at various horizons above the la Motte sand- 
stone, especially in connection with shaly layers. There 
is reported to be slight pre-mineral faulting varying up 
to a maximum displacement of 80 ft., and the ores are 
reported to be confined to the faulted areas. The post- 
mineral faults are both large and small. 

In the stopes of the Federal Lead mine, at Flat River, 
I made the accompanying sketch, which shows chalco- 
pyrite intrusive into earlier galena (Fig. 8). The mill 
concentrates from the Federal Lead mine show: Pb, 
61-80 per cent; Cu, 3.25 per cent of a trace; Zn, 1.2 to 
10.9 per cent; Ni and Co, 0.05 to 0.70 per cent; Ag, 
0.90 to 4.5 oz. per ton. The concentrates from a certain 
part of the mine show on the average: Pb, 61 per cent; 
Cu, 3.25 per cent; Zn, 2.9 per cent; NiCo, 0.70 per cent; 
Ag, 1.3 oz. per ton. A copper-nickel matte has been 
produced from this ore which runs 25 per cent copper, 
8 per cent cobalt and nickel, and 30 per cent lead. In 


%Op. cit., p. 46. 
20p. cit., p. 40. 
2*Winslow: Missouri Geological Survey, Vol. VII, p. 648. 
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the stopes, copper ores and lead ores are usually in 
distinct even if in closely associated horizontal layers. 

It is noticeable of the ores at Flat River, as well as 
in the Mine la Motte district, that there are no gangue 
minerals save a little calcite, and no alteration of the 
country rock. There is little evidence, in short, that the 
ore magmas contained anything else than the metallic 
sulphides or the materials from which these were 
deposited. 

The Flat River orebodies are seen to be controlled by 
definite closely set, steeply dipping fracture systems, 
typically without noticeable fault movement; so that 
although the ore is largely in bedded seams the lateral 
limits of the ore are steep. Between these creshoots or 
“runs,” the limestone is barren, although on the same 
favorable level and geological horizon. The height of 
the ore worked varies from 6 ft. to 80 ft., and at one 
place was 180 ft., where vertical ore extensions connected 
two definite ore horizons. The favorable horizons occur 
at different distances, in the Bonne Terre limestone, 
above the la Motte sandstone, and below the Davis shale. 
There is no crushing or brecciation connected with the 
ore, in strong contrast to the ores of the Joplin district. 
Also, in strong contrast to Joplin, there is no evidence 
of open cavities at any stage. The sulphides seem to 
have formed almost entirely by replacement. I pub- 
lished a few notes on this mine in 1915,” pointing out 
that the country rocks in the mines certainly bore no 
evidence of leaching: 

“The formula for the locus of an orebody seems to 
have been: the conjunction of fracture zones, forming 
circulation channels, with shale beds inducing precipita- 
tion. . . . The conclusion reached is that the ore was 
derived from some source foreign to the observed forma- 
tions; that the time of ore deposition was definite and 
brief, that the conditions were unusual, and the mineraliz- 
ing solutions different from ordinary ground-waters. The 
only hypothesis which harmonizes with the facts is that 
postulating the access, for a brief period, of hot highly 
metalliferous solutions, following and associated with the 





aANconomic Geology, Vol. X, No. 5, 1915, p. 472. 
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Fig. 8—Sketch in stope, Federal Lead Mines, Flat 

River, Mo., showing massive chalcopyrite (Cp) injected 

into and later than galena (Gl), which occurs as bands 
and heavy splashes in the horizontal limestone 
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beginning of dynamic disturbance. What was the cause of 
this disturbance?” 

These conclusions I have no reason to change: as to 
the cause of the disturbance, as indicated earlier in the 
article, this now appears to be probably due to a dif- 
ferential subsidence of the basic magma foundation of 
the district, after a period of upward surgence. 

Considering the southeastern Missouri district as a 
whole, I agree with previous writers that the origin of 
copper, cobalt-nickel, lead, zinc, and silver is a single 
problem—indeed, in many places the ores are mixed or 
complex ores of all these metals. The single bit of 
evidence I noted in the St. Joe mine, at Flat River, 
shows chalcopyrite locally a later injection than galena; 
and the fact that in certain areas copper occurs without 
lead, and that at Flat River the copper-nickel-cobalt ores 
are definitely segregated in the mines, shows that we 
have to do in general with at least two stages of injec- 
tions—a copper-nickel-cobalt stage, and a lead-zinc stage 
—with indications of a subdivision of the first named 
into a copper stage and a copper-nickel-cobalt stage. 

The metal combination of this district as a whole, 
together with the lack of quartz gangue, is that typical 
of basic magmas; and the general lack of any gangue 
mineral of importance, together with the absence of 
wall-rock alteration, or cavities due to solution, indi- 
cates the injection of concentrated fluid metal sulphide 
ore-magmas, which replaced the limestone and were 
especially precipitated by contact with shaly layers. The 
copper-cobalt-nickel ores, according to the well-estab- 
lished Zonal Theory, consolidated at a higher tempera- 
ture than the lead-zinc ores; and if and where (as 
indicated in the case described in the St. Joe mine) the 
former was last injected, a rising temperature during 
ore deposition is suggested, as it is in the fluorspar- 
barite-lead-zinc region of Illinois, described in the 
preceding pages. 

The barite-lead-zine ores of the northern part of the 
region, especially Washington County, show distinct 
characteristics from those just summarized. The lime- 
stone is honeycombed by cavities, which are lined with 
chalcedony and quartz, or by chalcedony, quartz, and 
barite, or by the above and lead and zinc sulphides: and 
the sink-hole deposits also show vigorous dissolution 
of the limestone before the mineral deposition. Such 
precedent limestone solution may be due to water, and 
the honeycombed limestone, with the invariable chal- 
cedony-quartz linings in the cavities, bespeaks strongly 
hot waters. What the origin of such hot springs was, 
whether heated waters of meteoric origin or juvenile 
magmatic water, I have no evidence: I am inclined to 
the former view, since the evidence of magmatic waters 
is lacking in the rest of the southeast Missouri district; 
and copious magmatic waters are not characteristic of 
basic magmas. The abundant quartz and chalcedony, 
also, are foreign to basic magmas and to most of the 
magmatic ore deposits of this and neighboring regions. 
Chalcedony is a characteristic hot-spring deposit. But 
the barite-lead-zinc solutions were probably magmatic, 
and allied to the lead-zinc ores further south. I may 
present the hypothesis that surface waters, sinking, 
became heated by the rock heat derived from the mag- 
matic activity below, and formed the openings and 
deposited the silica which they had derived from tra- 
versed sandstones: and that with rising isogeotherms, 
as suggested above, the top of the ore magma, the barite- 
lead-zinc magma, ascended, and completed the filling of 
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the openings. Here we have a good field for the exercise 
of the suggestion I made in my paper on the Kentucky- 
Illinois field: that water may have caused the precipita- 
tion of the barite, though it could not have been its 
solvent. Barite, I may point out again, as I did in the 
paper above referred to, is deposited at the lowest 
temperature of the various ore zones, and therefore 
characteristically highest up in the rocks. The barite 
deposition was very likely not entirely synchronous with 
the sulphide deposition without gangue in the same 
southeastern Missouri district further south, though 
of the same definite period. 

Of interest in this connection are the sink-hole iron 
oreseof this region, which are abundant in the central 
and eastern Ozark region, some of them occurring in 
Franklin and Washington counties, where the barite 
occurs.” 

I regret that I did not visit one of these deposits, not 
realizing their probable significance till I reviewed the 
literature. Crane describes the origin of the cavities in 
which these iron ores were deposited as due to solution 
of dolomite and caving of sandstone, in the Gasconade 
and Roubedoux formations (top of Cambrian and base 
of Ordovician). Most of the ore-bearing sinks occur 
near the contact of these two formations.” Their dis- 
tribution shows no relation to present topography,” 
which was initiated, according to Siebenthal, at the close 
of the Eocene.” The ores are soft hematites and limon- 
ite, which are the results of alteration of iron sulphide; 
and some specular hematite. There are also small 
amounts of copper, lead, and zinc sulphides, and quartz, 
calcite, and dolomite. These deposits vary greatly in 
size, up to a production in one case of 500,000 tons—- 
hence a deposit of importance. Silicification of wall 
rocks took place during the deposition of the original 
sulphides.” Crane, following Nason, assumed that these 
ores were deposited from surface waters which pene- 
trated underground, and had derived the metals from 
the Paleozoic strata; but he notes: “That geologic 
conditions must, in part at least, have been different 
from those of today is indicated by the fact that al- 
though solution and decomposition of the Cambrian is 
in progress at present, we have no evidence that there 
are deposits being formed at any place within the area 
of the filled sinks.” 

I suggest that these pyrite deposits, which reach such 
huge size in places, belong with the other magmatic 
phenomena of the region, as the copper sulphides and 
the scanty lead, zinc, and arsenic sulphides, which the 
pyrite deposits contain, indicate. In some cases, indeed, 
the ore has been mined and smelted for copper; occur- 
rences which show an evident transition to the wide- 
spread copper deposits of this same general region. 
The mode of emplacement would be similar, apparently, 
to the sink-hole barite deposits; and they would rep- 
resent a stage in the geologically relatively brief period 
of ore injection, the relation of which stage to the others 
enumerated remains to be interpreted. It seems to be 
closely allied magmatically to such copper deposits as 
those near Eminence, in Shannon County, described 
above. 

Among the copper mines described by Bain further 


“45. W. Crane: Missouri Geological Survey, Vol. X, Second 
Series, p. 85: C. E. Siebenthal: Bull. 696, U.S.G.S., Plate VII. 

Crane, Op. cit., p. 87. 

“Op. cit., p. 92. 

*Bull. 606, U.S.G.S., p. 32. 

Op. eit.. p. 104. 


‘ 


ENGINEERING AND MINING JOURNAL 975 


north are the Sullivan mines, in Crawford County.” 
Here the copper ore is found near the contact of the 
Gasconade limestone with the overlying Roubedoux 
sandstone—a horizon noted above as being the chief 
locus of the sink-hole iron ores. The ores of the 
Sullivan mine are chalcopyrite and its oxidation prod- 
ucts. Bain notes that the deposit occurs “in connection 
with or near” the iron-ore deposits which characterize 
the district—which have oxidized, as he says, from 
sulphide, and show sulphides and carbonates of copper 
mixed with hematite at the bottom of abandoned pits. 


Pyrometric Terms Defined 


The following standardized definitions of pyrometric 
terms, as presented by the industrial group of the Asso- 
ciation of Scientific Apparatus Makers, are recom- 
mended by the association for general use. Each of the 
terms was defined only after wide discussion with the 
Bureau of Standards and other authorities, and the 
definitions combine the thought of a representative 
group of those best qualified in nomenclature in the 
pyrometer field. 


Thermometer—A device for measuring temperatures 

Pyrometer—A device for measuring high temperatures. 
The term is applied for those devices the principal use of 
which is for measuring temperatures above a red heat 
(about 500 deg. C.). 

Resistance Thermometer—A thermometer which indicates 
temperature by means of the change with temperature of 
electrical resistance of one of its parts. It is a pyrometer 
when used at high temperatures (above 500 deg. C.), and 
in such case is preferably called resistance pyrometer. 

Radiation Pyrometer—A pyrometer which indicates tem- 
perature by means of the change with temperature of heat 
radiated by a hot body. As nearly as possible the total 
heat radiated is used. Usually this temperature is meas- 
ured by a thermocouple. 

Optical Pyrometer—A pyrometer which indicates tem- 
perature by means of the change with temperature of the 
light emitted by a hot body. As nearly as possible light of 
a single color (wave length) is ordinarily used. 

Thermocouple—A pair of electrical conductors so joined 
as to produce a thermal e.m.f. when the junctions are at 
different temperatures. It consists of conductors of dif- 
ferent material permanently joined at one end, the other 
ends being free to connect to an instrument for measur- 
ing e.m.f. 

Thermoelectric Pyrometer—A pyrometer which indicates 
temperature by means of the change with temperature of 
the e.m.f. of a thermocouple. It ordinarily consists of a 
thermocouple, a millivoltmeter (or other means of measur- 
ing e.m.f.), and connecting leads. The measuring instru- 
ments may be classified as follows: Millivoltmeters, poten- 
tiometers, and their combination or modifications. 

Hot Junction—That junction of a thermocouple which is 
subjected to the higher temperature. 

Cold Junction—A junction of a thermocouple which is 
subjected to a lower temperature than the hot junction. 
This temperature is usually the temperature of reference. 

Extension Leads—A pair of lead wires of such material 
that when connected to a thermocouple the effective cold 
junction will be removed to the other end of the leads. 
Sometimes called compensating leads. 

Accuracy—In specifying the accuracy of a pyrometer 
the maximum error shall be expressed as a percentage of 
the full scale reading; or it may be specified as the maxi- 
mum number of degrees of temperature. 

Sensitivity—The sensitivity of a pyrometer is its suscep- 
tibility to small changes of the temperature being meas- 
ured. Specifically, it is defined as the smallest change in 
temperature which will cause a variation of one millimeter 
in the reading of the pyrometer. 





*t7Bain: Op. cit.. p. 47. 
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United Verde’s New Concentrator 


An Outline Description of a Copper Flotation Plant of 1,000 Tons’ Capacity Now 
Under Construction to Handle Low Grade Sulphide and Schist Ores 


By John E. Lanning 


Chief Mechanical Engineer United Verde Copper Co., 
Clarkdale, Ariz. 


HE United Verde 
Copper Co. now 
has under con- 


struction at Clark- 
dale, Ariz., the first 
unit of its concentrator 
for the beneficiation of 
its low-grade sulphide 
and schist ores. Ex- 
perimental work was 
undertaken in 1924, a 
considerable tonnage of 
representative ore be- 
ing shipped to the mill 
of the Southwest Met- 
als Co., at Humboldt, 
for testing on a mill- 
tonnage basis. There, 
a satisfactory recovery 
was indicated, using a straight flotation process after fine 
grinding. W.N. Rossberg, manager of the Timber Butte 
Milling Co., at Butte, Mont., was in charge of the test 
work. The average ratio of concentration was 2? to 1, 
with a recovery of 93? per cent, producing a concentrate 
assaying 114 per cent copper, by bulk flotation. Later, 
some of the ore was treated by selective flotation, but 
the test was inconclusive, owing to the small tonnage 
available. Full tonnage tests after the concentrator is 
in operation will be necessary to determine this point 
definitely, so provision for making these tests is made 
in the equipment and arrangement of the plant. 

Active work on the plans was begun under my direc- 
tion in August, 1925, subject to the supervision and 
in the office of the consulting engineer, H. Kenyon 
Burch, at Los Angeles. 

The present smelting plant of the United Verde 
Copper Co. has been in successful operation for several 
years, and a complete crushing plant for the rever- 
beratory charge was added in 1923. An important 
problem was presented by the necessity of perfecting 
the co-ordination and arrangement of the concentrator 
as an accessory to the smelter and crushing plant, with 
regard for accessibility, flexibility, and ease of future 
extension and development of both existing equipment 
and the proposed concentrator. In addition, the usual 
problems of material and equipment handling had to 
be met. 

The mill site selected, immediately above the present 
crushing plant high line, lends itself admirably to future 
extension and leaves all space in the present smelter 
yard free for such extension and modification as may 
develop. Space is available for the extension of the 
full section of the mill and bin, as well as thickeners; 
also, for possible future regrinding between the present 
flotation and thickening sections. 
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The present crushing equipment makes a minus. 
3-mesh finished product, and the arrangement of con- 
veyors between the coarse- and fine-crushing plants is 
readily adaptable to the introduction of the concentrator 
conveyor system to take this feed. All present con- 
veyors pass through a main junction house which will 
switch conveyor feed in any desired direction. An 
addition to this building is provided for handling con- 
centrator ores and concentrates. 

The coarse-crushing plant delivers to a coarse-screen- 
ing plant, which makes a separation at 3 mesh. The 
plus 3-mesh material goes to the fine-crushing plant, or 
intermediate storage, from which it is later received 
at the junction house over a 30-in. conveyor, after fur- 
ther reduction to minus 3 mesh. At the head of this 
conveyor, in the junction house, a diverting chute is 
provided to deliver to the new 36-in. conveyor, No. 74, 
the first unit of the concentrator conveyor system. The 
minus 3-mesh product from the coarse-screening plant 
also is diverted at the junction house, being elevated 
by a belt elevator to a sufficient height for delivery to 
the No. 74 conveyor. Thus, by the introduction of two 
diverting chutes, the crushing-plant product, be it smelt- 
ing or concentrating ore, may be sent to its proper fine 
storage, without in any way complicating the present 
conveyor system. 

The No. 74 conveyor, having a rated capacity of 500 
tons per hour and passing over the present high-line 
receiving bin track and the filter plant, is equipped with 
a weightometer and delivers to another 36-in. conveyor 
on the center line of the mill bin, into which the ore 
is delivered by a special double-spout motor-driven self- 
reversing tripper. 


LARGE ORE STORAGE CAPACITY REQUIRED 


The use of the same crushing plant for both con- 
centrating and smelting ores, alternately every second 
or third day, requires large storage for each class of 
ore after crushing. The smelter storage is ample, as 
the actual volume of smelter feed is reduced by the 
introduction of the concentrator into the circuit, but 
the 6,000-ton mill bin is unusually large for the size of 
the concentrator unit. Segregation of smelting and 
concentrating ores is made at the mine bins, and each 
class is delivered to the crushing plant in lots sufficient 
for a shift or a day’s run. 

The mill bin is 40x132 ft. in plan, and 32 ft. from 
floor to tripper belt line, with a full-length partition 
on the center line for separation of special lots of ore 
if desired. The bin is of steel construction, with curved 
side plates and flat bottom, the main side columns being 
spaced 22 ft. on center. Intermediate columns sup- 


porting the steel floor system are spaced 11 ft. on cen- 
ter, in rows 10 ft. apart. 


Ore is drawn from the bin by a series of roll feeders, 
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arranged in four rows and spaced 5 ft. 6 in. apart. 
Twenty-four feeders in each row deliver to collecting 
belt conveyors, two of which in turn deliver to each 
weightometer conveyor to the grinding mills. The feed- 
ers are 10 in. in diameter by 12-in. face, and have a 


Creosote 
500,000 gal capacity : : : pe “4 sil w Z te 8 
7 500 gal. 5 
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and all parts are amply proportioned for long life and 
minimum wear and replacement. Steel-cut spur gears 
and tool-steel pinions insure lasting service and smooth 
operation. Provision is made for varying speeds, from 
fourteen to twenty revolutions, by changing the pinion, 
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speed range from approximately one-half to two revolu- 
tions per minute. The two rows of feeders for each mill 
are driven by one line shaft and a variable-speed motor 
with control at the weightometer platform, so that, once 
the feeders are properly set, the mill operator can con- 
trol the mill feed tonnage from that point. Collecting 
belts and weightometer belts are driven by constant- 
speed motors, no variation in speed being required. 
The two rows of feeders for each mill are placed one 
on each side of the longitudinal bin partition so that 
any special ores may be delivered to either of the two 
grinding units, and provision is made for cutting off 
the power from either row completely, or from each 
individual feeder. 

This arrangement of feeders, 96 in all, will insure 
an even, uniform draft from the entire area of the bin, 
and a special automatic trip control on the conveyor 
tripper will give a thoroughly mixed bed, with the least 
amount of manual control, with its many attendant 
evils. 


DETAILS OF THE TWO GRINDING MILLS 


The two 8 ft. diameter x 12 ft. long cylindrical ball 
mills are direct-connected to slow-speed 400-hp., internal- 
clutch synchronous motors, and will have a capacity of 
from 500 to 800 tons per day from 3 mesh to 100 mesh. 
They are of especially sturdy construction, with cast- 
steel heads and plate-steel shells. The 28x18-in. trun- 
nion bearing housings, caps and bases are of cast steel, 


so that full advantage can be taken of changes in 
demand, hardness, and grade of ore, or developments 
in grinding media and methods. The mills will be 
operated at 14 r.p.m. at first. Shell liners are of special 
wave type design in chilled iron, approximately 14x28x 
4? in. maximum thickness, and each is held by two coun- 
tersunk head bolts 14 in. diameter. End liners are 23 in. 
thick. Each shell has two manholes 15x30 in., with cast- 
steel covers, easily removable for relining the mill. The 
discharge trunnion is 16in. inside diameter, giving ample 
access to the mill for inspection without removing the 
manholes. Scoop feeders are of special four-way type 
for elevating the classifier return toa stationary chute 
which also feeds the original dry ore into the cone- 
shaped trunnion liner. These four-way scoops are fit- 
ted with renewable hard-iron tips, and are bolted to the 
cast-steel scoop plate, revolving with the mill. The 
scooping radius is 60 in. The scoop box is of concrete, 
with a semicircular steel, drip-proof cover. 

In closed circuit with each mill are two steel tank 
duplex classifiers 8x30 ft., set at 34 in. slope, and dis- 
charging their sand into gravity launders with a 4-in. 
minimum slope to the scoop box. These launders are 
of two-compartment type for each classifier, the mini- 
mum slope taking all the additional fresh water with 
the sand from the outside rake, whereas the launder 
from the inside rake has a 53-in. slope and will require 
no additional water. Each classifier is belted to its 
own motor, with electrical interlock to the mill motor. 
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Four Minerals Separation sub-aération flotation ma- 
chines, of sixteen 24-in. impellers each, are arranged in 
pairs, for either series or parallel operation. Each 
machine is driven by a 75-hp. motor with short-center 
belted drive, and two low-pressure blowers are provided, 
either of which will supply all four machines with neces- 
sary air, the other being held in reserve. Two groups 
of circulating pumps are provided, each consisting of 
three pumps, of which one pump is spare equipment 
and one each is used for middling and cleaner tailing. 
These pumps are all direct-connected to individual 
motors, with separate control equipment. Thus, com- 
plete flexibility and reliability are assured. The pump 


room is in a basement immediately below the flotation 


floor, and space is provided for future additional equip- 
ment in the present construction program. 

The overflow from all of the classifiers will be brought 
to a common point for sampling and distribution to the 
flotation machines. Similarly, flotation tailings and con- 
centrates will go to common points, so that three auto- 
matic samplers will suffice for the entire mill sampling 
in ordinary operation. An additional automatic sampler 
is provided at the filter plant ahead of the wet concen- 
trate storage above the filters. Additional samplers are 
provided in the concentrator to take care of any spe- 
cial lot sampling, should the two mills be running on 
different ores at the same time. 


NEW TYPE OF THICKENER ADOPTED 


The concentrate thickening plant consists of 60-ft. 
superthickeners with necessary pumps for delivering 
the concentrate to the thickeners and delivering the 
thickened product to the filter plant. The superthick- 
ener is a recent development in thickening practice and 
has been described fully in mining publications within 
the last few months. It requires a filter bed which, 
in the case of concentrate, must be made of the material 
being thickened. This material will be provided by mak- 
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ing a separation of the flotation concentrate in a bowl 
classifier, and it is probable that this separation will be 
continued as a regular operating process so as to relieve 
the thickeners as much as possible of the coarser mate- 
rial in the concentrate. 

The flow of the concentrate at the thickening plant 
will be as follows: Assuming a separation at 150 mesh, 
the plus material will go direct to the pump sump, and 
all below that size will be pumped to the thickeners and 
after thickening will join with the plus material for 
pumping to the filter plant. The separation unit and 
necessary pumps are installed in a sump building at 
a convenient place in the thickener group, so that han- 


dling of materials is reduced to a minimum. 


Concentrate handling at the filter plant is compli- 
cated by the fact that delivery of filtered concentrate 
should be made to the roaster plant only one shift per 
day. To accomplish this, storage of thickened concen- 
trate has been provided immediately above the filters, 
in addition to storage of the filtered concentrate, imme- 
diately following. Ample capacity is provided to accom- 
plish the desired purpose, regardless of the behavior of 
the concentrate in filtering. 

Storage of thickened products above the filters is 
accomplished in three tanks, 20 ft. in diameter and 12 
ft. deep, each supplied with an agitating mechanism. 
Overflows from these tanks are of sufficient elevation 
to permit delivering all overflow or excess material 
directly back to the main thickening tanks. 

The filters are of the well-known disk type, continu- 
ous operating, and will be connected into a common 
dry vacuum header so that the three filters will be 
operated by one dry vacuum pump. A spare pump is 
provided for emergency, and the filtrate will be returned 
to the reclaimed water system by a centrifugal pump: 
located at a sufficient elevation below the filters to give 


a complete barometric seal against the dry vacuum 
pumps. 


STORING AND HANDLING THE CONCENTRATE 


Storage of the filtered concentrates is accomplished 
in three steel bins open at the top and bottom, approxi- 
mately 6x10 ft. at the top and 10x15 ft. at the bottom, 
and 14 ft. high. The bottom consists of two specially 
designed pan feeders having a supporting capacity of 
one ton per square foot. The feeders will have a speed 
of approximately 1.4 ft. per minute, and will feed the 
concentrates out of the bin. They run across the bin 
and are 6 ft. wide by 10 ft. long, the space between 
them being covered with a steel-plate “tent” about 2 
ft. wide and 4 ft. high, built integrally with the bin. 
Running over the feeder and supported by it is a rubber 
belt 80 in. wide, to provide a smooth scraping surface 
for the removal of the concentrate. The feeders are 
driven by belts from clutch pulleys on a common line 
shaft, the motor for which has a variable-speed adjust- 
ment that can be operated from the head end of the 
concentrate conveyor, at the roaster plant, 750 ft. dis- 
tant. Thus the rate of feed of concentrate to the 
roaster bins can be controlled by the roaster conveyor 
operator. 

On account of lack of space for making repairs on 
the feeders in place, they are mounted on wheels so 
they may be easily pulled out from under the bins for 
repairs and adjustment. Discharge gates on the bin 
are adjustable at from 2 to 6 in. above the feeder belt, 
to regulate the rate of discharge of concentrate. The 
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Mill building, looking toward the north 


bins have a capacity of 100 tons each and are made 
larger at the bottom than at the top, to reduce the 
tendency of the concentrate to “hang up” on the bin 
walls. All rivets in the bin plates will be countersunk 
flush on the inside. 

The concentrate conveyor is 24 in. wide, 706 ft. cen- 
ters, and has a capacity of about sixty tons per hour. 
It crosses below the crusher high-line tracks, runs on 
an incline through the junction house extension, where 
its motor is installed, and continues on across the 
smelter yard to the roaster feeder conveyor system as 
now installed. At present, ore comes to this system 
from two bucket elevators, and the concentrate con- 
veyor is carried above these elevators, discharging into 
the ore stream as delivered from the elevators. This 
will minimize the sticking of the concentrate in the 
roaster bins by mixing it with the dry ore. A weight- 
ometer near the filter plant indicates and records the 
tonnage of concentrate handled. 

Overflow water from the thickening tanks will be re- 
turned direct to the 500,000-gal. reservoir on the hillside 
above the concentrator. The centrifugal return-water 
pumps are direct-connected to individual motors, the 
control of which is fully automatic by float switches. 
Two pumps are provided; each will have sufficient 
capacity for the present installation. The pumping head 
is approximately 120 ft. and the pumps are rated at 
1,000 gal. per minute. Delivery of water is made direct 
to the reservoir to insure a thorough mixture of raw 
and used water. No attempt is to be made at present 
to recover all possible water from the tailing, although 
the tailing can be delivered to the lower bank of thick- 
ener tanks by gravity, should they be available. Recent 
experience in concentrate thickening indicates that con- 
siderable of the present tank capacity will be available 
for tailing, owing to the use of new flotation reagents. 


TAILING CONVEYED ALMOST Two MILES 


A wood-stave pipe line will conduct tailing approxi- 
mately 9,000 ft. to a distributing launder approximately 
1,000 ft. long, with a maximum height of 53 ft. The 
pipe line has a hydraulic gradient of 2 per cent and an 
inverted siphon of approximately 60 ft. depth, where 
the line crosses the Verde River. Tailing area available 
amounts to approximately fifty acres and will provide 
for 6,000,000 tons of tailing without pumping. 

Three-phase 60-cycle power is brought to the present 
crushing plant. bus at 2,300 volts ‘from the smelter 
power house, a distance of about 1,800 ft. across the 
smelter yard, in underground conduit, the concentrator 
and crushing plant being tied to a common bus to take 
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full advantage of the power factor correction afforded 
by the 400-hp. synchronous mill motors. 

All motors will operate at either 2,200 or 440 volts, 
with full automatic starting equipment, controlled by 
push button, with the exception of some small 3- and 
5-hp. motors having manual safety-type switches instead 
of magnetic. Necessary totalizing and distribution 
meters are provided to give a complete record of power 
consumption and distribution for accounting and record 
information. The grinding-mill motors will be equipped 
with curve-drawing instruments giving a complete 
record of grinding power at all times. At a central dis- 
tributing point 440-volt power transformers will be 
installed, plant lighting being taken from these trans- 
formers also. An emergency-light source will be sup- 
plied, with easy switching facilities should the regular 
lighting circuit be interrupted. 


ELECTRIC INTERLOCK PREVENTS SPILLAGE 


Each conveyor or other handling system is provided 
with an electric interlock to prevent the delivery of. ore 
or concentrate to any unit after it has stopped. Thus, 
should the power be cut off from one of the mill motors, 
both the conveyor system delivering to that mill and the 
classifier returning sand to the mill will stop. Stop- 
ping the concentrate conveyor at the roaster plant will 
stop the feeders delivering concentrate to it. This is an 
especially important feature for ease and cleanliness of 
operation, covering, as it does, not only the stopping but 
also the starting of the equipment in proper sequence. 
All starting buttons will be at the machines to be 
started, and every precaution will be taken for the 
safety of workmen or attendants while engaged in neces- 
sary repair or adjustment. 

Storage and handling tanks are provided for liquid 
reagents, immediately above the concentrator high line, 
and two bucket-type feeders are arranged on the mill 
operating platform in the grinding section. The two 
mill feeder conveyors are extended beyond the outside 
line of the mill bin, to accommodate dry-lime feeders, 
and a crushing and handling plant will be installed for 
lime or other alkaline reagents. Frothing agents will 
be added as required below the classifiers. 

The concentrator building covers an area of 154x132 
ft. including the bin and space for small tools and the 
flotation blowers. A separate room is also provided for 
an electric sample drier and for office space. 

Both the grinding section and flotation aisle are large 
enough for additional equipment to increase the capac- 





The 8x12-ft. ball mill driven by a 400-hp. synchronous 
motor through an internal clutch 
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ity of the plant practically 100 per cent. The filter 
building is 74x96 ft. in plan, and sufficient space 1s 
provided for one additional filter, with storage and 
accessories. The grinding mills are served by a ten-ton 
three-motor electric crane; an electric beam crane of 
one-ton capacity is provided for the flotation aisle, and 
a two-ton hand-operated crane serves the pump floor of 
the filter plant. Beam trolleys are arranged for other 
equipment outside of the above floors. 

The conveyor galleries are 10 and 11 ft. wide, with 
spans up to 85 ft. Gallery floors are of pre-cast con- 
crete slabs, and the corrugated siding extends about 5 
ft. 6 in. above the floor, with a continuous open space 
two or three feet wide, for light and ventilation. 


Goop LIGHT AND ABSENCE OF DUST 


The design of the buildings is simple, symmetrical, 
and suited to the climatic conditions. All construction 
is fireproof, and safety of operation is one of the 
primary considerations. Good light is provided by day 
and by night, and the ventilation is ample. All win- 
dows are of ribbed glass, and doors, siding, and roofing 
are of galvanized copper-bearing steel. Dust-tight par- 
titions are provided between the ore bin and the rest 
of the concentrator, and, in addition, a dust-collecting 
system will be installed for the conveyor system below 
the bin. 

Floors will have ample slope to drainage sumps for 
returning floor wash to the grinding circuit, or other- 
wise disposing of it, and all grease and oil will be 
trapped and retained. 

The following table shows the type and manufacturer 
of the principal equipment used in the new concentrator: 
Manufacturer and 

Address 


Llewellyn Iron Works, 
Los Angeles 


Dorr Company, Denver. 


Equipment 
POPs astesee Special design.......... 


CR SS bc cisscsces 


Flotation machines...... Subaeration type....... Minerals Separation N.A. 
Corporation, San Fran- 
cisco. 

DAMNED: 2c Sica ceuawes, “eoitotineseheokwe aveione. P. H. & F. M. Roots Co., 
Connersville, Ind. 

EOIN 5 io: 5i8 s:4 25's ace Hardinge superthickeners York, Pa. 


NEI URUNNIE id 5s gee! areas Boe meee ee eeielen 
PRE coke nas Si sGumes American Disk Filters. . . 


Dorr Company, Denver. 


United Filters Corpora- 
tion, Hazelton, Pa. 
eerie ie eee oer ate Westinghouse Electric & 
Manufacturing Co., 
Pittsburgh. 


Electrical equipment..... 


Conveyors and Transmis- 
sion; ball-bearing idlera .............ccesceses Stephens-Adamson Man- 
ufacturing Co., 
Aurora, II. 
Oe ee eee Link-Belt Meese & Gott- 
fried Co.,San Francisco. 
Roll type, special design United Verde foundry. 
Roll type, special design Stephens-Adamson Man- 
~_acaaaataa Co., Aurora, 


New York Belting & Packing Co., El Paso. 
Gutta Percha & Rubber Manufacturing Co., Salt Lake City. 
United States Rubber Co., Los Angeles. 
Goodyear Tire & Rubber Co., Los Angeles. 
B. F. Goodrich Rubber Co., Los Angeles. 
MOOR occ eos “Kanaccceka sae sunes ous Merrick Scale Co., Pas- 
saic, N. J. 
Sinks pee nee eae oe Wilfley & Sons Co., 
Denver. 
Rubber-lined .... <...6ss00 Byron Jackson Pump Co., 
San Francisco. 
Centrifugal pumps....... Return water........... De Laval Steam Turbine 
Co., Trenton. 
Fresh water............ Allis-Chalmers Manufac- 
turing Co., Milwaukee. 
Northern Engineering 
Co., Detroit. 
Chisholm Moore Manu- 
facturing Co., Cleve- 
land. 


(eiuesebes aces Seek ee Pacific Tank & Pipe Co., 
Los Angeles. 


Short-center drives...... 


One feeders. ...... 53.55 
Concentrate feeders...... 


Conveyor belts... . 


Concentrate pumps...... 


Concentrate pumps...... 


RON Ss Scat ies tee 


Wood-stave pipe......... 


The plant is expected to be ready for operation within 
the next few months. 
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The World Phosphate Situation 


The outlook for the phosphate rock mining industry, 
which provides the largest bulk of raw material for use 
in the world fertilizer industry, continues to be very 
promising, according to a letter published in The Econ- 
omist, of London. Increasing needs of agriculture have 
resulted in a large increase in consumption of super- 
phosphate, and the production of phosphate rock has, 
therefore, expanded to keep pace with the requirements 
of manufacturers. The record pre-war figure of 7,000,- 
000 tons was not touched again until 1923, but since that 
year phenomenal advances have been made in the output 
of rock. In 1924 8,100,000 tons was mined, and in the 
following year, despite adverse circumstances in certain 
producing areas, the figure rose to 8,600,000 tons; and 
estimates based on data so far available foreshadow a 
further increase during the current year. 

Of the producing countries the United States main- 
tains its premier place, with about 3,450,000 tons in 
1925, representing an increase over the previous year of 
more than 500,000 tons. This is the more striking since 
it coincided with the Florida land boom, which resulted 
in a scarcity of labor at the phosphate mines, thus add- 
ing to production costs and raising prices. In the sec- 
ond most important mining area, Tunisia, the policy of 
keeping output far in excess of sales resulted in costly 
accumulation of stocks at the end of 1924, and produc- 
tion in 1925 was therefore curtailed somewhat. 

In Algeria production also declined last year, from 
843,000 to 716,000 tons, but here the unfavorable situa- 
tion was ascribable principally to the decline of the 
franc, and also to the competition experienced from the 
Moroccan product. And it is in this latter district that 
the most remarkable developments are taking place. 
Purely a post-war enterprise, the exceptionally favor- 
able disposition of the phosphate deposits, together with 
the consistently high quality of the material, has won 
for Morocco the position of third place in the list of 
producers. From 33,000 tons in 1921, the output has 
risen steadily, until last year it amounted to almost 
700,000 tons, and, based on current production, should 
reach 1,000,000 tons this year. A great deal of capital 
has been utilized in the opening of this area. A fur- 
ther reduction in prices has been made, to an extent 
that has not only seriously affected the sales of the other 
North African producers, but has restricted the Euro- 
pean market for American exporters. At the same 
time, consumption in this market has increased suffi- 
ciently to absorb the greater supplies available, though 
not to reduce the stocks of over 1,000,000 tons in 
Tunisia. From 4,500,000 tons in 1924, European 
demand for phosphate rock advanced to more than 
5,000,000 tons. Statistics for the first six months of 
1926 reveal the certainty of continued progress in this 
and other important markets. Germany, which in 1925 
accounted for 400,000 tons, consumed approximately 
1,000,000 tons before the war. 

Some compensation for the inevitable disappearance 
of the European market is accorded the American pro- 
ducers in the 20 per cent advance in home consumption. 
It is feared, however, that this “boom” is too large, and 
the statistical position in superphosphate helps to jus- 
tify the fear that a setback may be experienced within 
the next year or two. Other producing areas do not 


greatly influence the world position, but in Nauru and 
Ocean Islands, output decreased in 1926. 
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News of the Week 





RITISH COLUMBIA MINE 


metals increased materially. 


The Texas Salt Co. is sinking a 30-ft. diameter con- 
crete-lined circular shaft at its mine at Blue Ridge. 


The Anaconda Copper Mining Co. is preparing to sink 


the Mountain Con shaft to 5,000 ft. 


Despite the decline in the price of silver, mining 
operations are being continued at Guanajuato, low-grade 


silver camp in Mexico. 


Small Mines in Montana Districts 
Receive Attention 


Development Shows Good Prospects in 
Otisco—Shaft at Butte Copper 
Consolidated to Be Deepened 


Owing to the good showing encoun- 
tered on the 200 level northwest of the 
shaft in the Otisco mine, at Butte, the 
management has decided to unwater 
the mine to the 400 or bottom level. 
This property, which employs twenty- 
five men under management of Glenn 
Anderson, is in the south-central por- 
tion of the district and is being financed 
by the General Development Co. 

W. W. McDowell, president of the 
Butte & London Copper Development 
Co., of Butte, has ratified an agreement 
giving an option on the property to 
John McBarron, a Butte mining man, 
who is acting for Eastern associates. 
According to terms of the agreement 
the present shaft must be sunk from the 
1,600 level to the 2,100 point, and 4,500 
ft. of lateral development work must 
be performed. The property is in the 
northeastern part of the district and 
was operated twelve years ago, when 
silver ore was encountered on the 1,600 
level. Before shutting down, the upper 
levels were bulkheaded with valves at- 
tached to pipes running from the sill 
of each bulkhead. 

Directors of the Butte Copper Con- 
solidated Mines, operating in Elk Park 
district, 15 miles from Butte, have ap- 
proved the plans to sink the main 
shaft to the 500 level. Camp buildings 
have been completed and the machinery 
has been delivered to the property and 
is being installed. The main shaft has 
been retimbered with 10x10-in. timbers 
to the water level. 

At the Bonanza mine, in the Emery 
district, near Deer Lodge, Mont., drift- 
ing is taking place on the 300 level. 
It is reported that the company is 
shipping rich silver-lead-zine ore to the 
smelter at Anaconda. 

Butte Copper Consolidated Mines, 
operating in the Elk Park district 15 
miles from Butte, has unwatered its 


PRODUCTION for 
1926 will exceed that of 1925 in value by nearly 
$6,000,000. In quantity the output of each of the major 


Summary 





Smelter production of copper from the Phelps Dodge 
and C. & A. plants at Douglas, Ariz., established a new 
high record in November. 


Mines at Kirkland Lake, Ont., are deepening their 


ing levels. 


shafts preparatory to extracting ore from lower work- 


Small mines in several districts in Montana are being 


developed by a number of companies. 


Reports of the transfer of Georgian manganese con- 
cessions in Russia from the Harriman interests appear 


to be without foundation. 


Anaconda Will Sink Another 
Shaft at Butte to 5,000 Ft. 


HE Anaconda Copper Mining 

Co. has shut down its Moun- 
tain Con mine at Butte for six 
months, in order to retimber the 
shaft and to install the new large 
electric hoist so that the shaft 
may be sunk to 5,000 ft. The 
Mountain view mine, which has 


been shut down for some time, has 
resumed operations, and practically 
the entire crew of the Mountain 
Con, consisting of 800 men, wiil 
work in the Mountain View, and 


production will not be_ effected. 
This work is part of the project 
initiated more than a year ago for 
the deeper exploitation of the re- 
markable deposits in Anaconda hill 
—the “richest hill on earth.” 





shaft to the 35-ft. point, which is the 
top of the orebody. Samples taken at 
that point average a little better than 
5 per cent copper and 13 oz. silver. 
The company is retimbering and widen- 
ing its present shaft, under manage. 
ment of A. P. Peake. 


Tonopah Has New Oreshoot 
at Gowganda 


The Canadian subsidiary of the 
Tonapah Mining Co. of Nevada is meet- 
ing with excellent results in the devel- 
opment of the Morrison property at 
Gowganda, Ontario. Production is now 
on a profitable basis. A new ore- 
shoot 150 ft. long has been developed 
below the 375 level in the eastern ‘vork- 
ings. The new mill has been averaging 
65 tons daily, but tests have shown that 
it is capable of handling 125 tons. The 
intention of the management is to pro- 
ceed gradually in raising the tonnage 
treated, until there is more ore in 
sight. At the present rate there ix 
enough ore in evidence to keep the mill 
in operation for several years. 


Sink New 30-Ft. Circular Shaft 
at Salt Mine in Texas 


Texas Salt Co. Plans Production of 
1,000 Tons Daily—Huge Deposit 
to Be Mined 


More than $500,000 has been spent 
to date by the Texas Salt Co. in con- 
structing a concrete circular shaft, 
30 ft. in diameter, into the great salt 
dome at Blue Ridge, and in other work 
preliminary to starting mining opera- 
tions on a large scale. The depth of 
the shaft is 246 ft. to the top of the 
salt deposit, and it will be continued 
into the salt for another 50 ft. The 
principal mining operations will be done 
at the 800 level, it being estimated by 
engineers that more than 20,000,000 
tons can be taken out at that level. 
From the bottom of the concrete-lined 
shaft, 50 ft. into the salt bed, drifts 
will be run through solid salt. The 
total cost of the preliminary construc- 
tion, including the installation of a 
refining plant for making table salt, 
will be approximately $1,250,000, ac- 
cording to the company estimate. 

Before the work was started the salt 
dome was explored by drilling fifty- 
nine test wells. Some of these holes 
were sunk to a depth of 4,000 ft. When 
the salt on the 800 level, which will be 
80 ft. from floor to roof, is exhausted, 
the next level below it will be mined. 

The total production of salt in the 
United States for 1925 was 17,397,498 
tons, according to official figures. The 
Texas Salt Co. plans to mine about 
1,000 tons a day in the beginning, and 
the quantity will be increased as the 
business develops. 


Expansion at Virginia Iron Mine 


The General Chemical Co. has in 
preparation extensive changes in its 
mining operation at the Iron Ridge 
property, five miles north of Galax, Va. 
It is reported that a complete plant will 
be provided for the mining and concen- 
trating of the ore for the reduction 
plant at Pulaski. 
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Increased Mine Production in British Columbia 


Larger Output of Gold, Silver, Copper, Lead, and Zinc—Value of 
Lead Less Because of Lower Price 


ILLIAM SLOAN, Minister of 

Mines, has been forehanded in 
issuing an estimate of the mineral pro- 
duction of British Columbia for 1926. It 
has been compiled by John D. Galloway, 
Provincial Mineralogist, and it is based 
on the production for the first ten months 
of this year. It shows that the value of 
the production is expected to amount 
to $67,292,400, which is $5,800,158 in 
excess of the value of the production 
for 1925. The details of the produc- 
tion follow, together with the 1925 pro- 
duction, which is given for comparison: 


« 


introduced into furnace charges as 
fluxes, have played their part in swell- 
ing the silver production. The McAl- 
lister mine, for example, will have 
shipped more than 7,000 tons of this 
class of ore, running around 50 oz. of 
silver per ton, before the end of the 
year, and the Yankee Girl mine will 
have shipped fully 15,000 tons. Though 
the silver and zine outputs show in- 
creases of 42.4 and 42 per cent, respec- 
tively, the values of the outputs show 
increases of only 28 and 29 per cent, 
respectively, compared with the 1925 


—_——_—1926_-___ 


a. sine 
Metal or Mineral Quantity Value (Quantity Value 
SEMEN oo 05 ewan Ase .emeneeees Seenaee- tts Res $350,000 
Gold, lode, oz.. 209,729 4,335,269 220,000 4,547,400 
Silver, oz..... 7,644,854 5,286,818 10,900,000 6,758,000 
Copper, lb...... 72,306,432 10,153,269 91,000,000 13,650,000 
= ee 237,899,199 18,670,329 260,000,000 17,680,000 
WAND 8D. 6 55.6 «0.0 98,257,099 7,754,450 135,000,000 10,000,000 
Coal, long tons.. 2,328,522 11,642,610 2,124,200 10,621,000 
Coke, long tons 75,185 526,295 98,000 686,000 
RMNNIINRR 2s 5 hens cc rarocicratteyael Veta aise ae SOUS IO HRI sive 3,000,000 

UME S Seagate co Sar hiss a eee aoe 61,492,242 67,292,400 





The outstanding features of the rec- 
ord are the large increases in the pro- 
duction of silver and zinc. Besides the 
Sullivan mine, which is by far the 
largest producer of zinc in the province, 
the Silversmith, Stemwinder, Lucky 
Jim, Bluebell, and Whitewater mines 
have contributed heavily and a large 
number of smaller mines in a less de- 
gree. Besides the increase in ore pro- 
duction, improvements in ore dressing 
and in the metallurgical treatment of 
the concentrate produced have con- 
tributed markedly toward the increase 
in the output of zinc. 

The increase in silver production is 
due mainly to the increased output of 
lead, copper, and zinc ores, with their 
concommitant' silver content. Dry 
siliceous silver ores, which have been 


production, owing to deflation in the 
prices of the metals. The output of 
lead, too, shows an increase of 17.7 per 
cent in quantity but a decrease of 5.3 
per cent in value. The output of cop- 
per, on the other hand, shows an in- 
crease of approximately 26 per cent 
and the value of the output an increase 
of nearly 30 per cent. The Allenby 
Copper Corporation is mainly respon- 
sible for this increase, though the old 
concerns have slightly increased their 
outputs. 

The figures of output that Mr. 
Galloway has compiled are exceedingly 
satisfactory, but what, perhaps, is even 
more satisfactory than the actual pro- 
duction is the enormous amount of new 
exploration and development that has 
been and is being done. 





Katherine Gold Output Reported 
as $40,000 Monthly 


The Katherine Mining Co., operating 
in Mohave County, Ariz., has now been 
on a producing basis for nineteen 
months, and is sending ore to the mill 
from the 200, 300, and 400 levels at the 
rate of 225 tons per day. Monthly gold 
bullion production is given as being 
$40,000. 

Mining costs are now about $6 per 
ton. Diamond drilling results indicate 
that the ore extends at least as far as 
the 900 level. Charles Sutro, of San 
Francisco, is president of the company. 

The shaft which the Katherine Ex- 
tension Mining Co. is sinking from the 
250 level to the 450 is said to have struck 
a ledge of ore 17 ft. wide averaging 
$15 per ton in gold. The property 
adjoins that of the Katherine Mining 
Co. Shaft sinking is being done for 
the purpose of drifting for the east- 
erly extension of the Katherine vein 
on the 450 level. The vein which was 
struck in the shaft is evidently not the 
Katherine, as it is 300 ft. away from 
the Katherine vein’s projected line of 
strike. 


Victoria Syndicate Developing 
Paradise Mine 


The Victoria Syndicate, which is 
backed by the Mond Nickel interests, 
has taken a lease and option on the 
Paradise mine, in the Lake Windermere 
division of British Columbia, and has 
installed an air compressor and other 
mining machinery. For several years 
the Paradise has been shipping from 
800 to 1,500 tons of carbonate ore, run- 
ning 30 to 40 per cent of lead and about 
1 oz. of silver per unit of lead. This 
ore has been mined from large pockets, 
but during last year a replacement vein 
of sulphide ore, 25 to 30 ft. wide and 
assaying around 15 oz. of silver per 
ton, 15 per cent of lead, and 20 per 
cent of zinc, was opened in the 400 or 
bottom level. As there is no mill on 
the property and the 19-mile haul to 
the railway and freight charges pro- 
hibit the shipping of this class of ore 
to the custom smelter at Trail, no ore 
has been mined from this vein. It is 
this vein that the Victoria Syndicate 
will explore, with the idea of erecting 
a mill if a sufficient tonnage of ore is 
developed. 
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Hayes Nevada Will Develop Old 
Properties Near Kingman 


Arrangements have been made 
whereby the Hayes Nevada Mining 
Co., a Nevada corporation, will take 
over the New London, White Elephant, 
Imperial and Martin group of mines, 
in the Wallapai mining district, Mo- 
have County, Ariz. This is about 11 
miles north of the town of Kingman. 
W. A. Hayes and associates, of Los 
Angeles, control the corporation. 

The New London, White Elephant, 
and Imperial mines, when last oper- 
ated, were shippers of a lead, silver, 
and zine ores, and have a good record 
for production, considering the small 
amount of development. The New 
London was at one time the largest 
producer of lead ore in Mohave County, 
and a depth of only 150 ft. has been 
attained. Machinery and equipment 
are now being installed to start de- 
velopment. 


New Company Will Prospect 
Arizona Vanadium Properties 


The United Vanadium Corporation, 
an organization composed of Southern 
California and Eastern business men, 
is reported to have purchased the hold- 
ings and mining and milling equipment 
of the Consolidated Vanadium Co., 7 
miles out of Wickenburg, Ariz. 

The property recently purchased con- 
sists of about twenty claims, and is 
reported to be equipped with a hoisting 
engine, air compressors, an _ electric 
generating plant, and a 75-ton milling 
plant. Plans for exploratory develop- 
ment have been perfected. 


World Exploration Reopens 
Copper King Mine 


Thomas F. M. Fitzgerald, former 
superintendent of the Portland mine at 
Cripple Creek, has been named super- 
intendent of the Copper King mine, in 
Yavapai County, Ariz., which is con- 
trolled by World Exploration Co. of 
Fort Worth, Tex. 

Production from the Copper King at 
the present is from high-grade zinc sul- 
phide bodies, found above the 300 level. 
Exploratory work on the 400 level will 
be carried on to pick up the downward 
extension of the shoot. Work of re- 
claiming the 600 level, which has been 
under water for several years, is pro- 
gressing favorably. Chester R. Bunker 
is president of the World Exploration 
Co., and Frederick E. Browne, a 
former operator at Aspen and Cripple 
Creek, Colo., is vice-president and 
manager. 


Enlarge Ankerite Cyanide Plant 


The capacity of the Ankerite mill and 
cyanide plant at Porcupine, Ontario, 
has been brought up to 150 tons a day, 
and it is probable that additional crush- 
ing machinery will be installed to in- 
crease the capacity further. The 


company also proposes to do a sub- 
stantial amount of development work 
on the 475 and 600 levels, on the north 
vein system. This system has provided 
most of the mill ore up to the present, 
but has been developed to only a small 
extent on the lower levels. 
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Silversmith to Drive 
Deep-Level Tunnel 


The directors of Silversmith Mines 
have decided to start at once on the 
driving of a deep-level tunnel, to inter- 
sect the downward extension of the 
new oreshoot recently opened on No. 8 
and No. 9 levels. The portal of the 
tunnel will be situated near the mill, 
and it is estimated that it will cut its 
objective at a distance of about 6,500 
ft. from the portal. It is expected that 
the tunnel, which will be driven as a 
main haulage tunnel, will be completed 
in fifteen to eighteen months. This 
work is being done on the advice of 
W. J. Elmendorf, mining engineer of 
Seattle, who contends that the Silver- 
smith and Slocan Star oreshoots, which 
are dipping toward each other, prob- 
ably with the new shoot between them, 
will form one solid orebody at depth. 
The Slocan Star and Silversmith shoots 
have been developed to a depth of 1,200 
ft. and have been explored below that 
depth with a diamond drill. 


Arizona Power Co. Will Build 
Line to Black Rock 


Permission to issue $37,500 worth of 
preferred 8 per cent stock has been 
granted by the Arizona Corporation 
Commission to the Arizona Power Co., 
of Prescott. The company has recently 
entered into contract with C. C. Julian 
to build a $75,000 transmission line 
from the nearest power plant to the 
Monte Cristo mine, which is situated 
in the Black Rock mining district sev- 
eral miles northeast of Wickenburg. 
The power company and Julian, it is 
alleged, will each pay half of the con- 
struction cost and repayment will be 
made to Julian at the rate of 15 per 
cent per annum on the earnings of the 
line to the mine after it goes into oper- 
ation. It is estimated that the construc- 
tion of the line will entail an expendi- 
ture of $35,000 for labor and $40,000 
for supplies. 


Mohawk Production at Peak 


So far as output is concerned, this 
will be the best year in the history of 
the Mohawk mine, at Mohawk, in the 
Michigan copper district. Owing to a 
fractional decline in the average price 
of copper for the year, however, earn- 
ings will be about the same as for 1925. 
Yield per ton of rock treated has 
reached a new high mark, owing to 
greater enrichment in No. 6. shaft. 
Mass copper mined during the year 
accounted for about 10 per cent of 
output. There also was some income 
from silver, which is hand picked in the 
mill. 

Mohawk’s man-power is virtually up 
to requirements, and the mine is the 
only one in the Michigan district at 
peak production. If metal conditions 
warrant, No. 5 shaft, in which a con- 
siderable unmined area remains, may 
be reopened in the spring. The com- 
pany’s construction program is about 
completed, and with favorable earn- 
Ings the company is building up a good 
treasury reserve for future develop- 
ment. 
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Guanajuato Mines Survive Silver Decline 


Low-Grade Properties Continue to Operate—Drastic Economies 
Necessary—Tailing Problems at La Luz 


N SPITE of the continued low price 

of silver, there is evident in Guana- 
juato, Mexico, today a more optimistic 
spirit than that prevailing a month ago, 
when two of the operating companies 
gave formal notice of their intention to 
discontinue operations. 

The Guanajuato Reduction & Mines 
Co. is operating its Bustos mill and 
Flores cyanide plant at full capacity of 
600 metric tons per day. Most of the 
ore is now being drawn from the Valen- 
ciana and other mines in the northern 
end of the company’s holdings, the 
mines such as the Rayas group, at the 
southern end, producing less and less 
as they approach exhaustion. The 
Rayas and adjacent mines have been 
worked practically continuously by the 
company since its inception, more than 
twenty years ago. 

The company closed down its San 
Pedro Xilmonene mine and plant on 
Nov. 28 in accordance with the notice 
it gave to the government and its 
employees a month before. The pumps 
have been drawn from the lower levels 
of the mine, which will probably not be 
worked again by the company. An 
offer, which will probably be accepted 
by the company, has been made by P. R. 
Hudson and P. M. Ramsden to lease 
the mine and part of the mill and plant. 

Guanajuato Consolidated Mining & 
Milling, which had intended to close 
down on Nov. 26, is continuing to 
operate at full capacity, about 10,000 


tons monthly. Continuance of opera- 
tions has been made possible by a 10 
per cent cut in pay affecting all em- 
ployees from the general manager 
down; by the effecting of economies in 
all departments; and by an improve- 
ment in the mill heads. Development 
work is being pushed, especially in the 
north end of the Sirena mine, where 
the results of the work are encouraging. 

The United Mines Co., owning mines 
and a plant in the La Luz district, is 
ready to start milling operations, and 
would have done so before but for diffi- 
culties that have arisen in connection 
with the disposal of the tailings. The 
general manager, Alfred Wandke, is 
confident that these difficulties, caused 
by the complaints to the government of 
a few ranch owners who believe their 
lands may be damaged if the tailings 
are discharged into a certain creek, will 
soon be arranged, and that operations 
will soon be in full swing. 

The Cubo Mining & Milling Co. con- 
tinues to treat about 5,000 tons of ore, 
principally from the Villalpando mine, 
at its Tajo de Dolores mill and cyanide 
plant. Some custom ore is purchased. 
The general manager, Irving Herr, 
feels that, as a result of economies 
effected and the 10 per cent cut in pay, 
an early shutdown has been averted. 

Cia. Minera, Explotadora y Beneficia- 
dora de Guanajuato continues to treat 
about eighty tons of ore per day in its 
San Cayetano plant. 





Active Exploration in Michigan 
Copper Country 


Exploratory work under way in 
Calumet & Hecla Consolidated prop- 
erties at Calumet, Mich., includes drift- 
ing on the Kearsarge vein, which was 
cut from the seventh level of No. 14 
shaft on the Osceola lode; the driving 
of a crosscut into a promising area 
from No. 2 Allouez shaft at a depth of 
500 ft.; and the extension of the 25th 
and 28th levels north from No. 1 shaft, 
North Kearsarge. 


At Arcadian Consolidated’s New 
Baltic shaft, near Houghton, which 
was recently reopened, bailers have 


lowered the water to a depth of 400 ft., 
and it is expected that drifting will be 
possible in the 900 level soon after the 
first of the year. 


Norway Threatens Further 
Competition for Fluorspar 


Domestic producers of fluorspar fear 
further loss of market to foreign pro- 
ducers as a result of the development 
of a new deposit in Norway. It is re- 
ported that this deposit is extensive 
and can be worked cheaply. Despite 
the duty of $5 per short ton, British 
producers are able to compete succes- 
fully. Imports of fluorspar now are at 
the rate of 50,000 tons per year. If the 
reports from Norway are accurate it 
would seem that prices could be made 
low enough to induce much larger use 
of imported fluorspar. 


Title to Algarrobo Iron Mines 
in Chile Established 


It is reported that the lawsuit about 
the well-known Algarrobo iron mines, 
in Chile, started some thirteen years 
ago by the Société des Hauts Four- 
neaux, Forges et Alcieries due Chili, 
of Paris, against Messrs. Carbonel and 
Armand, who had sold the mines to the 
Gutehoffnungshutte at Oberhausen, and 
the firm of William H. Muller & Co., of 
The Hague, has been decided by the 
High Court of Santiago in favor of 
Messrs. Carbonel and Armand. 


Prospecting Shows Disseminated 
Silver-Lead in Wide Zone 


The old Waterloo silver-lead prop- 
erty, in the Tres Hermanas Mountains, 
11 miles north of Columbus, N. M.. 
has been consolidated into a group of 
ten claims by Dr. S. S. Warren, the 
owner. This property will be known 
as Royal Silvers. Indications are that 
a large low-grade silver-lead property 
may be developed. The Waterloo ore 
zone has been opened by a succession 
of prospect shafts over a distance of 
5,000 ft. A general sampling shows a 
body of disseminated ore from 75 to 
300 ft. in width, carrying about 3 per 
cent lead and 3 oz. silver per ton. Pros- 
pecting on the Silver Prince claim has 
produced isolated masses of ore that 
assays 40 per cent lead ore. Work is 
being done in an effort to locate the 
ledge from which these masses came. 
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“Bodie” Carroll Analyzes the 
Prospector and Prospecting 


- ODIE” CARROLL, Nevada 

prospector, miner, and gen- 
eral utility man, apropos the 
prospector and _ prospecting, re- 
cently unburdened himself thus 
wise: “The prospector’s got Ford- 
itis. He won’t get 100 yds. away 
from the road. If he starts out 
with his Ford and his outfit and 
comes to the junction of the roads, 
he will ask somebody which is his 
best road and follow it. 

“The old-time prospector used to 
take his burros and go into the 
hills and gopher around amongst 
the rocks, along the streams and 
dry washes, but the present-day 
prospector doesn’t get very far 
away from his car. The prospec- 
tor of the present day is content to 
stick stakes in the sagebrush or 
build monuments anywhere within 
mapping distance of some operat- 
ing property, and then he wants to 
sell his claims or incorporate them 
and sell stock. New fangled pros- 
pectors only want to promote or 
sell acreage that is valuable only 
as a lizard pasture.” 





Canadian Powder Companies 
Consolidate; Cheaper Explosives 
Expected — 


Cheaper powder for Northern On- 
tario mines is expected to result from 
the recent merger of Canadian Ex- 
plosives, Ltd., and the Northern Ex- 
plosives, the former having acquired 
the stock of the latter company. The 
Northern Explosives was formed about 
five years ago as a result of the high 
price for powder following the war. A 
number of the mining companies be- 
came shareholders, and though they 
paid the same price for powder as 
other concerns, they went into the 
business not so much in the hope of re- 
ceiving dividends on their stock as of 
obtaining lower prices for powder. 
Whether or not the Northern Ex- 
plosives was responsible for the reduc- 
tions, the price of powder did come 
down, but there was a substantial busi- 
ness for both companies. For some 
time there has been a feeling, however, 
that greater economies could be effected 
by the Northern being taken over by 
ine 1S. KL. 

The Northern business had outgrown 
the capacity of its plant at Dragon and 
further expansion would involve large 
expenditures. At the same time the 
C. X. L. had a large plant at Nobel, which 
is much nearer the mining centers than 
either Dragon or Beloeil, and this plant 
had been idle for years. As a resuit 
of the Northern being taken over by 
the C. X. L., the Dragon plant will be 
closed and the Nobel plant reopened. 
This will result in a saving on freight 
to Northern mines of approximately 
21c. per hundred pounds, and at the 
same time the price of powder has 
been reduced 25c. per hundred, making 
a total saving, to uses of explosives in 
the territory affected, of 46c. 
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Budget Director Cuts Bureau of 
Mines Appropriations 


“Promoting Mineral Commerce” Covers 
Multitude of Activities—Geological 
Survey Gets Additional Funds 


The budget presented to Congress 
Dec. 6 carried $1,861,060 for the U. S. 
Bureau of Mines and $1,857,580 for the 
Geological Survey. In the case of the 
Bureau of Mines the Director of the 
Budget has requested of Congress 
$53,340 less than was appropriated for 
work of the present fiscal year. The 
Survey’s budget is $38,140 in excess of 
the amount appropriated for the fiscal 
year to end June 30. 

Of the amount allowed only $30,000 
is included for the new economic work 
of the Bureau. This $30,000 forms a 
part of the $225.000 which the budget 
requests for “promoting mineral com- 
merce.” Into this paragraph, however, 
has been grouped the statistical work 
taken over from the Geological Sur- 
vey, the coal work taken over from the 
Bureau of Foreign and Domestic Com- 
merce, the oil-shale investigation, and 
several other items. 

The scope of the work to be under- 
taken under the new heading of “Pro- 
moting Mineral Commerce” is indicated 
by the language which is suggested for 
the appropriation act. This reads in 
part as follows: 

“For increase and investigations and 
the dissemination of information con- 
cerning the commercial problems of the 
mineral industries with a view to find- 
ing markets for the mineral products of 
the mines and quarries and promoting 
commerce, domestic and foreign, in the 
mining, quarrying, metallurgical, and 
other mineral industries; including 
studies and reports relating to uses, 
reserves, production, distribution, 
stocks, consumption, prices, and mar- 
keting of mineral commodities and 
primary products thereof; preparation 
of the reports of the mineral resources 
of the United States, including special 
statistical inquiries, and _ statistical 
studies and reports relating to mine 
accidents.” 

The itemized list of the appropria- 
tions proposed in the budget for the 
Bureau of Mines is as follows: General 
expenses of administration, $86,000; for 
investigations of mine accidents, $390,- 
630; mining investigations in Alaska, 
$10,860; operating mine rescue cars and 
stations, $277,380; testing fuel for the 
use of the United States, $154,000; min- 
eral-mining investigations, $99,570; 
petroleum investigations, $198,260; min- 
ing experiment stations, $173,000; care 
of buildings and grounds at Pittsburgh, 
$71,360; helium investigations, $75.000; 
investigating potash deposits, $100.000; 
promoting mineral commerce, $225,000. 

The budget carries the following ap- 
propriations for the Geological Survey: 
Topographic surveys, $515,000; geologic 
surveys, $333,000; voleanologic surveys, 
$20,000; investigation of the mineral 
resources of Alaska, $60,000; for stream 
gauging, and investigations of ground 
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waters, $150,000; classification of pub- 
lic lands, $225,000; engraving and 
printing maps, $93,000; preparation of 
illustrations, $24,580; leasing work, 
$308,000. 


Venezuelan Petroleum Production 
and Exportation Increases 


Petroleum exports from the Mara- 
caibo basin in Venezuela for the months 
of July, August and September, 1926, 
totaled 8,439,727 bbl., an amount equal- 
ing about 45 per cent of the total ex- 
ports of the district in 1925, states a 
report from Alexander K. Sloan, U. S. 
Consul at Maracaibo. 

Exports for the first nine months of 
1926 totaled 24,071,790 bbl., exceeding 
the exports for the first nine months 
of 1925 bv 11,710.839 bbl., and the total 
exports for 1925 by 5,049,576. The 
highest monthly exportation this year 
was 2,934,186 bbl., shipped in May; 
the lowest was 2,263,600, in February, 
showing a fairly even output. Total 
shipments prior to 1926 amounted to 
34.317,162 bbl., making all Venezuelan 
shipments, up te the end of September, 
1926, 58,388,952 bbl. The La Rosa field 
took first place in the 1926 shipments, 
followed by Mene Grande; decreasing 
contributions were made by the other 
fields down to La Paz and Concepcion, 
which together shipped 1,066,352 bbl. 


Magnesite Tariff Report Ready 
for Commission 


The report on magnesite being pre- 
pared by the U. S. Tariff Commission is 
in the hands of the commissioners. 
This means that the engineers and the 
other members of the staff have con- 
cluded the investigation. 

An increase in the present duty is 
being sought by domestic producers 
who have lost the entire Eastern mar- 
ket to the importers. The existing duty 
is $12.50 per short ton on caustic maz- 
nesite and $6.25 on crude. 


Protest Pittsburgh-Detroit 
Freight Rate on Copper 


The Federated Metals Corporation of 
New York, which operates a smelting 
plant at Pittsburgh, has filed a com- 
plaint with the Interstate Commerce 
Commission against rates on brass and 
copper ingots from East Liberty, Pa., 
to Detroit. The Metals Corporation 
characterizes the rate of 234c. per 100 
lb. as “unjust, unreasonable, discrimi- 
natory, and prejudicial and in violation 
of the act to regulate commerce.” it 
contends that lower rates prevail over 
substantially the same. route and that 
the rate from Baltimore to Detroit ap- 
plying through Pittsburgh is 22c. per 
100 lb. The establishment of lawful 
rates is requested. 


War Minerals Relief Claims 
Finally Settled; $962,406 Left 


All claims under the War Minera!s 
Relief Act have been settled, accori- 
ing to a report of Secretary Work of 
the Interior Department dated Dec. 7. 
The department has awarded $7,012,- 
349 out of the $8,500,000 appropriated 
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by Congress for reimbursement of 
claimants for losses in connection with 
contracts with the government for pro- 
ducing chrome, pyrites, manganese, 
and tungsten during the World War. 
The financial summary shows: Ap- 
propriated by Congress, $8,500,000; 
awards to claimants, $7,012,349.34; ex- 
penses of administration, $538,964.14; 


total, $7,541,213.48. Balance, $958,- 
786.52. Repayment of an award, $3,- 
619.51. Present balance of the appro- 


priation, $962,406.03. 


Reports of Transfer of Georgian 
Manganese Concession Appear 
to Be Unfounded 


Confirming the denials in the United 
States that there was likelihood of a 
transfer of the concessions for the ex- 
ploitation of Georgian manganese in 
Russia from the American Harriman 
interests to European steel makers, is 
the following story from the Metal 
Bulletin of London: 

“There have been so many reports of 
troubles and possible changes in the 
operation of the present concession for 
the mining and exporting of manganese 
ore from the Tchiatouri field, that some 
details of the actual position seem op- 
portune. It is, of course, common 
knowledge that the last year has been 
one of considerable difficulty in the 
manganese ore trade, largely owing to 
the almost entire cessation of consump- 
tion in this country, during the coal 
strike. Hence the Georgian Manganese 
Co.—the concessionnaires from the 
Soviet Government of the Tchiatouri 
ore field—have not been able to fulfill 
their contractual obligation of export- 
ing a minimum of 600,000 tons of ore, 
but it is understood that the conces- 
sionnaires have agreed to pay the 
royalties on the stipulated minimum, 
and that their relations with the Soviet 
Government are accordingly still quite 
friendly. 

“The reports current on the Con- 
tinent that first the big German steel 
cartel and then a group of French steel 
makers were to take over the conces- 
sion from the Harriman group seem to 
be without foundation, according to in- 
formation we have received. It was 
also reported that the private owners 
of properties in the mining district 
were complaining of injustices. Some 
complaints certainly appear to have 
been made, but their importance is re- 
garded as slight, for the bone of con- 
tention seems to be the quotas allotted 
to each of the various owners for the 
supply of ore to the Harriman concern. 
As these owners were given the option 
of arranging their own proportions by 
mutual agreement and signally failed 
to do so, it is hardly surprising that a 
certain amount of protest has been 
raised against the apportioning of sup- 
plies by the expert commission em- 
ployed by the concessionnaires for that 
purpose. In short there appears sin- 
gularly little fire to justify so much 
smoke, for the development of the con- 
cession seems to be sproceeding as well 
as can be expected in face of the ad- 
verse conditions of restricted demand, 
high freights, and scarcity of tonnage, 
one or all of which inimical factors 
have prevailed for the last six months.” 
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Mystery Shrouds Reports of 
Globe & Phoenix Developments 


Rich Assays May Be From Parallel 
Vein—Russian Situation Seems 
to Be Hopeless 


London, Nov. 30—In a recent letter 
I mentioned the remarkable develop- 
ments that have taken place in the 
property of the Globe & Phoenix (Rho- 
desia). Up to a point the directors 
denied certain statements that had been 
cabled over, but there is no getting 
away from the fact that capital values 
have been exposed from the 12th level 
down to the 29th level. The interesting 
question is, what reef is it that is giv- 
ing such high values? It has been sug- 
gested unofficially to be the “Parallel” 
reef. 

This matter is of particular impor- 
tance to the Rhodesia Exploration Co., 
of which H. G. Latilla is the moving 
spirit. Certain people have contended 
that this so-called “Parallel” reef is a 
new reef, but, if I remember rightly, 
the company’s engineers regarded it as 
part of the Phoenix reef, on which the 
claims were pegged, and that although 
separate they would be found to 
coalesce in depth. Should they do so, 
then the Globe & Phoenix could follow 
the reef extralaterally. The center 
of interest if, of course, the John Bull 
block of claims. Mr. Latilla is, I under- 
stand, requesting permission for his 
engineer to inspect the Globe & Phoenix 
workings. 

Speculations are rife here as to how 
the information concerning develop- 
ments in the Globe & Phoenix mine 
leaks out. Contractors are not inter- 
ested beyond making tonnage, and the 
sources from which information could 
be obtained are reduced to a very few. 
It would appear, according to one tech- 
nical man with whom I have discussed 
the matter, that the position is so good 
that the directors do not wish to say 
much until they are absolutely certain. 


BWANA M’KuBWA INCREASES CAPITAL 
TO £2,000,000 


The Bwana M’Kubwa company is 
increasing its capital to £2,000,000 by 
the creation of a further 2,000,000 5s. 
shares, the money being required prin- 
cipally for opening up the N’Kana mine 
and its extensions. 

The Cam & Motor, also a Rhodesian 
company, has issued its report for the 
twelve months ended June 30 last. Ore 
reserves stand at 1,029,900 tons apart 
from 37,300 tons in the Motor, Cam, 
and Petrol mines of an average of 53.6s. 
per ton. 

The reports of two Russian mining 
companies have been issued within the 
past few days. Both tell the same 
tale—that their properties, which were 
either destroyed or confiscated by the 
Soviet authorities some few years ago, 
still remain unreturned and derelict. 
There appears to be no change in the 
position either of the Russo-Asiatit 
Consolidated or of the Orsk Goldfields, 
for the Soviet authorities have neither 
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Record Copper Output from 
Smelters at Douglas, Ariz. 


URING November the com- 

bined outputs of the Calumet 
& Arizona and Copper Queen 
smelters of Douglas, Ariz., reached 
a record of 22,000,000 lb. of copper. 
The total amount was equally 
divided between the two smelters, 
each reporting 11,000,000 lb. 

November production of the C. 
& A. was the heaviest for this year. 
Of the total amount, 7,000,000 Ib. 
was received from the New Cor- 
nelia Copper Co. at Ajo; the re- 
mainder came from Bisbee. In 
addition to the copper sent to the 
Douglas smelter, the New Cornelia 
turned out 1,500,000 lb. at its own 
plant at Ajo. 

Production of 11,000,000 lb. for 
the Copper Queen smelter, though 
not a record for that particular 
plant, indicates that the smelter 
is again operating at normal, after 
some loss due to flood damage in 
September and October. The ore 
handled by this smelter came from 
the Phelps Dodge properties at 
Bisbee, Nacozari, and from a num- 
ber of smaller shippers. 





the resources nor the technical men 
to resume operations. 


BritisH METAL CORPORATION NOT IN 
CopPER COMBINE 


As had been expected in some quar- 
ters in London the projected copper 
combine has not really materialized. 
Interests, although in some respects 
identical, were really adverse, and in 
consequence of reports that preferen-, 
tial treatment has been given to the 
American members of the combine, the 
British Metal Corporation has decided 
to sever its connection. A conference 
of the members was held at Brussels, 
and a report from that center states 
that the British Metal Corporation had 
not withdrawn, as it had never been a 
member. The British Metal Corpora- 
tion is subdividing its £10 shares into 
£1 shares, and is increasing the capital 
to 900,000 6 per cent cumulative pref- 
erence shares of £1 and a similar num- 
ber of ordinary shares. 


Electric Pump Problem Solved 
at Calumet & Hecla 


With the installation of a new power 
conduit, especially designed to meet 
underground conditions, the six electric 
pumps in Tamarack No. 5 shaft of 
Calumet & Hecla Consolidated at Calu- 
met, Mich., are again in commission 
and working smoothly. The first con- 
duit installed failed to function prop- 
erly, and experts were brought in to 
remedy the trouble. Bailers were used 
while the change was being effected. 

Tamarack No. 5, which is a mile in 
depth, vertically, is the main pump 
shaft of the conglomerate and Osceola 
lode departments. The blowing out of 
wires below the 1,400 level, when full 
voltage was applied, was the difficulty 
with the initial power line, a situation 
for which no parallel is on record. 
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Deeper Development Planned 
in Kirkland Lake Mines 


Wright-Hargreaves Installs New Com- 
pressor—Noranda and Timmins In- 
terests Acquire New Property 


Toronto, Dec. 5—At the Wright-Har- 
greaves property, in Kirkland Lake, the 
north vein was encountered in cutting 
the station at the 1,375 level, where it 
shows 74 ft. of high-grade ore. The 
shaft will, however, be continued to the 
1,500 level before lateral work is done. 
Sinking is also being carried on at the 
main shaft on the south vein, and at 
the present time an ore pocket is being 
cut below the 1,250 level. A new com- 
pressor is to be installed soon, which 
will greatly increase the available air 
supply and will permit of more inten- 
sive development. It is expected that 
by the end of the year there will be 
150,000 tons of broken ore underground, 
having an average value of $14 a ton. 
During the quarter ending Sept. 30, 
the mill averaged 400 tons a day of 
$16 ore, the recovery being $588,000, or 
at the rate of about $2,225,000 a year. 

On the adjoining Lake Shore prop- 
erty a start has been made on the con- 
tinuation of the main shaft from the 
1,000 to the 1,600 level, with levels to 
be opened up 200 ft. apart. At the 
same time a winze is being sunk on the 
north vein below the 1,000 level. This 
will also be carried to 1,600 ft. De- 
velopment work on the 1,000 level to 
date has opened up a length of approxi- 
mately 4,000 ft. of ore on two veins. 
The north vein is expected to average 
about $20 and the south vein $13, over 
widths of 6 to 8 ft. Production is run- 
ning at the rate of a little over $3,000,- 
000 a year. 

During November the Kirkland Lake 
Gold Mining Co. treated 3,500 tons of 
ore and recovered $40,500, an average 
of $11.58 a ton. A good deal of de- 
velopment work is being done under- 
ground and drifts are being driven to 
the east on the 1,400 and 1,600 levels. 
This section of the mine has not been 
explored up to this time, but it is 
expected that the ore which the Teck- 
Hughes property is developing near 
the Kirkland boundary on the twelfth 
level will extend into the Kirkland Lake 
Gold. On the 2,350 level, which is the 
deepest in the mine, it is understood 
the drift has been carried close to the 
Teck-Hughes boundary line, but no 
commercial ore has yet been found. 

The Noranda Mines, Ltd., has taken 
an option on seventeen claims at Lake 
Savant. This section was discovered 
subsequent to the. Red Lake rush, but 
is very much closer to the railway, as 
it can be reached in half a day. Many 
engineers consider that it has better 
possibilities than Red Lake. The option 
price is understood to be $250,000 for 
a 90 per cent interest, the first pay- 
ment to be made in three months. On 
the 200 and 265 levels of the Plata 
mines, which is a Noranda subsidiary 
in Gowganda, five veins have recently 
been encountered. Though these veins 





ENGINEERING AND MINING JOURNAL 


Think Tin Smelter in Canada 
Would Benefit U.S.A. 


HE proposed establishment of 

a large tin smelter and refin- 
ery in Canada impresses mining 
engineers in the government serv- 
ice as a thoroughly feasible proj- 
ect and one which will be a bene- 
fit to the United States, where 
more than half of the world’s out- 
put of tin in consumed. The plant, 
which would use some of the 
power now being developed on the 
Saguenay River, would be near 
the principal centers of consump- 
tion. 

As Canada is a part of the 
British Empire tin smelting could 
not be stifled there, as was done 
when plants were built in this 
country. Ocean freights from Bo- 
livia to the Canadian smelter 
would be less than to Old World 
plants and would be no higher on 
cargoes from Nigeria. 


do not carry silver in commercial quan- 
tities, their discovery is considered to 
be very encouraging. As a general 
rule distribution of silver in the Gow- 
ganda veins is erratic. Shoots are 
rather short, but when encountered are 
usually rich. 

It is reported that N. A. Timmins, 
Inc., has acquired the Jamieson prop- 
erties northwest of Porcupine, where 
a copper discovery was recently made. 
No official statement has been made re- 
garding terms, but the purchase price 
is said to be in the neighborhood of 
$200,000, with the vendors retaining a 
15 per cent interest. Five thousand 
dollars cash was paid on signing the 
option, and another payment is due in 
ninety days. It is understood that 
diamond drilling will start soon. 

The Mond Nickel Co., operating in 
the Sudbury district, has decided to 
double the capacity of its sulphuric 
acid plant to a total of 120 tons a day. 
This is the only plant in Canada pro- 
ducing sulphuric acid as a byproduct 
from smelter fumes. The greater 
part of the acid produced is marketed 
in Canada, although some goes to the 
United States. 





Interest Shown in Ontario Copper 


Great interest continues to be shown 
in the copper possibilities of the region 
in northern Ontario lying west of the 
Quebec boundary. Half a dozen town- 
ships have been thoroughly prospected. 
Hundreds of claims have been staked 
and many interesting discoveries made. 
The southern half of Ben Nevis Town- 
ship has been pretty solidly staked. 
The southeast part of Clifford has all 
been taken up, and in Pontiac, Tanni- 
hill, Dokis, and Marriott active staking 
has been done. Good mineralization 
has been shown on a number of claims 
in Ben Nevis. The construction of the 
Noranda smelter has led to a revival 
of interest in some of the old copper 
properties of Ontario, where operations 
had been discontinued on account of the 
long haul to a smelter in New Jersey, 
which rendered production unprofitable. 
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Fourteen Gold Mines Earn More 
Than £25,000 Monthly 


Costs Range From 15s. to 23s.—Initia] 
Dividend for Ouverwacht Platinum 
—New Modder Makes Record 


Johannesburg, Nov. 9—The following 
results of crushings for the month of 
October from fourteen leading Rand 
gold mines have recently been pub- 
lished. The mines are arranged in 
order of profits earned: 


£ 
Tons Value or Costs Esti- 
Crushed on per Ton mated 


s. d. Profit 

Government 

POUR i666 0ea 200,000 386,150 16 1.7 226,194 
New Modder... 131,000 297,222 18 6.9 175,574 
Crown Mines... 222,000 312,442 19 2.1 99,582 
Modder Deep... 44,300 99,788 15 4.0 65,782 
Springs........ 70,000 130,679 18 9.2 65,006 
New State Area. 73,000 130,597 21 1.5 54,167 
Brakpan....... 85,000 133,885 19 0.4 53,005 
Modder B...... 68,500 111,015 17 9.1 50,195 
Van Ryn Deep.. 68,500 106,766 16 9.0 50,127 
COG. oc ssc cs 83,000 119,769 17 0.0 49,140 
Randfontein.... 200,000 211,634 17 11.3 34,332 
West Springs... 49,400 77,814 18 4.2 32,488 
City Deep...... 98,500 143,563 23 2.9 29,095 
Robinson Deep.. 78,000 ....... 18 0.9 26,387 


The first annual meeting of Ouver- 
wacht Platinum, Ltd., was held in 
Johannesburg on Nov. 5. Reports and 
accounts submitted covered a period of 
six months from March 31 to Sept. 30. 
The board decided to declare a first 
interim dividend of 10 per cent to 
shareholders registered on Nov. 15. 
Net realization from 2,401 oz. of refined 
platinum sold up to Sept. 30 was 
£45,612, after deducting all charges, 0” 
an average of £19 per ounce. The con- 
sulting engineer estimates the payable 
ore, proved to the 300 ft. level, at 54,000 
tons, averaging 11.1 dwts. platinoids 
per ton. A further prospecting winze 
is now being sunk to be bottomed for 
the present at the 400 level. 

The annual meeting of the New Mod- 
der G. M. Co., Ltd., was held in the 
Corner Home, Johannesburg, on Nov. 4. 
The net profit for the year amounted 
to £2,037,575, being a record for the 
third year in succession. At an ex- 
traordinary meeting, held afterward, 
provision was made for increasing the 
directors’ remuneration from a total of 
£2,500 to'a maximum of £5,500 per 
annum. 

The latest report of the Government 
Mining Engineer shows that for the 
1925-26 financial year the estimated 
revenue due to the State from the min- 
ing industry as a whole is £5,213,000— 
a record in the history of the Union. 
During the previous year, the amount 
paid to the government as taxes by the 
mining industry was officially reported 
as being £5,181,300. 

The manager of the Doornhoek Plati- 
num Co. reported on Nov. 5 that the 
reef of tin ore has been struck in No. 3 
shaft, going anything up to 40 per cent 
tin over 3 ft. 8 in. No. 3 shaft is 200 
yd. west of the No. 4 shaft, where tin 
values of 30 per cent over 10 in. had 
been found. 
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Business Responsible for Government in Business, 


Says Hoover 


Secretary Speaks at Mining Congress Convention—T axation Problems 
Studied —Conditions Surveyed—Standardization Projects 
Before A. E. S.C. May Be Withdrawn 


ment and politics, and their rela- 

tionships furnished the themes for 
the greater part of the program of the 
American Mining Congress convention 
at Washington last week’. Emphasis 
was placed on the growing tendency 
toward centralization of government in 
Washington and on the ever-increasing 
burden of taxation on the American 
people. Speakers of prominence dis- 
cussed these questions. Conditions in 
the mining industries were described, 
and remedies for the difficulties that 
beset them were proposed. The conven- 
tion offered a great opportunity to the 
delegates and members, who undoubt- 
edly took away with them at the close 
a better picture of the industry than 
they had when they arrived. 

Although unannounced on the pro- 
gram, 
Mr. Hoover, appeared to discuss the 
tendency toward more and more cen- 
tralized government that is so evident 
in national affairs today. 

No one advised any increase in cen- 
tralization of government in Washing- 
ton, said Mr. Hoover, but many there 
were who wanted the government to 
intervene in various parts of the eco- 
nomic machine or the social fabric. 
The most profound cause of this 
tendency was to be found in the wrong 
practices of the business world. The 
Sherman Act would never have come 
about, he said, had there not been a 
very considerable public grievance. To- 
day, many in business would approve 
of that legislation. Further, most of 
the projects calling for increased legis- 
lation were promoted by business men 
themselves. Business came to Wash- 
ington complaining about business. 
The business world needed education 
as to the folly of this pushing and pull- 
ing against itself. It should settle its 
differences within its own ranks. 
Otherwise there would be no escape 
from expansion of the government’s 
activities. A minor cause of this cen- 
tralization was the unwillingness of 
the states in certain cases to assume 
their responsibilities and fulfill their 
obligations. 

Another reason for expansion of cen- 
tralization, the Secretary said, was to 
be found in the widespread disintegra- 
tion of the federal machinery in per- 
forming its functions. For instance, 
some fourteen functions connected with 
the merchant marine were administered 
in eight bureaus. This, incidentally, 
was more expensiva for the ship-owner 
than for the government. Mr. Hoover 
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1The opening of this, the twenty-ninth 
annual convention of the organization, held 
at the Mayflower Hotel, was described in 
the issue of Dec. 11 
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Easton Elected President 


TANLY A. EASTON, general 

manager of the Bunker Hill & 
Sullivan Mining and Concentrating 
Co., of Kellogg, Idaho, was elected 
president of the American Mining 
Congress for the ensuing year. 
Mr. Easton succeeds Hugh Shirkie. 
The other officers are: W. H. Lind- 
sey, of Tennessee, first vice-presi- 
dent: Robert E. Tally, of Arizona, 
George B. 


second vice-president; ; 
Harrington, of Illinois, third vice- 
president, and James F. Callbreath, 


secretary. The following were 
elected directors for a term of 
three years: Hugh Shirkie, Indi- 
ana; Stanly A. Easton; J. G. Brad- 
ley, West Virginia; L. S. Cates, 
Utah; Archibald Douglas, New 
York, and John T. Skelly, of Dela- 
ware. 





urged the general reorganization of the 
government departments. Originally 
it had been intended that executive mat- 
ters should be handled by single men 
and that legislative and judicial affairs 
should be in the hands of numbers. But, 
immediately, we began to corrupt, and 
today we found, said the Secretary, 
that legislative and judicial functions 
were often in the hands of individuals 
and executive functions in the hands of 
boards. This corruption of the funda- 
mental concept of government was one 
of the greatest sources of extra expense 
to which the people were subjected. 

What was the remedy? There was 
no panacea. This was a democracy, 
said Mr. Hoover. But there was a will- 
ingness to secure some sane solution 
of economic problems. The business 
world should search its soul, he coun- 
seled, to see if it were conducting itself 
as it should. 


Once again the public lands remain- 
ing in the United States furnished a 
topic for discussion, as at Denver in 
September, though under less dramatic 
circumstances. F. W. Mondell, former 
Representative from Wyoming, talked 
on their further disposition and con- 
trol. W. Halvorson Farr, Assistant 
Attorney General of Utah, presented 
the Utah view, as Governor Dern had 
done in Denver. 

From the beginning until recently, 
Mr. Mondell said, the government had 
pursued the policy of getting the pub- 
lic lands into private ownership, doing 
this in various ways. As a result to- 
day only eleven of these states had 
enough of these lands within their 
borders to offer any real problem of 
disposition, management, and control. 
These were the eleven Western states. 
The unappropriated and unreserved 
lands totaled 196,000,000 acres. No rea- 
son existed, said the speaker, why 
these lands should not continue to be 
disposed of, so that they might pass 
into private ownership and find a place 
on the tax rolls of the states and 
counties in which they were situated. 
Among the questions involved in this 
discussion was that of local versus cen- 
tralized control. The speaker laid 
great stress on President Coolidge’s re- 
— last May when the President 
said: 

“No method of procedure has ever 
been devised by which liberty could be 
divorced from local self-government. 
No plan of centralization has ever been 
adopted which did not result in bureau- 
cracy, tyranny, inflexibility, reaction, 
and decline. Of all forms of govern- 
ment, those administered by bureaus are 
about the least satisfactory to an en- 
lightened and progressive people. Being 
irresponsible they become autocratic, 
and being autocratic they resist all de- 
velopment. Unless bureaucracy is con- 
stantly resisted it breaks down repre- 
sentative government and overwhelms 
democracy. It is the one element in 
our institutions that sets up the pre- 
tense of having authority over every- 
body and being responsible to nobody.” 

No further extension of bureaucratic 
control should be permitted, said the 
speaker, if these eleven states were to 
retain in any degree the elements of 
sovereignty over the major portion of 
their area. No good argument existed 
for extending such permanent control 
over the grazing lands or the metalli- 
ferous deposits of the reserved and un- 
reserved areas. 

Who should control the publie lands 
which contain minerals? was the ques- 
tion dealt with by Mr. Farr. It was 
time that the Federal Government got 
out of the landlord business, he said, 
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and ceased to be an absentee landlord 
of the public domain. It was time that 
the sovereign states of the West be 
permitted to enjoy the same measure 
of equality as enjoyed by the other 
states. Control of the minerals, par- 
ticularly in the school-section lands, 
should be turned over to the states 
within whose borders they lay, in order 
that education might reap the benefit. 
These lands had always been the 
people’s lands, with the Federal Gov- 
ernment simply as trustee, he said. 
Should the government retain control 
of the minerals and keep forever the 
title to them, as some would wish, great 
loss in revenue from taxation would be 
suffered by the states. 


APPLYING ANTI-TRUST LAWS 
SENSIBLY 


Recent decisions had done much to 
rationalize our conception of the proper 
field of anti-trust legislation, said 
Nathan B. Williams, of the National 
Association of Manufacturers, follow- 
ing Mr. Farr. At one time the De- 
partment of Justice contended that 
there could not be any vital, effective, 
organized effort between men or busi- 
ness units which did not violate the 
anti-trust laws. But in the Maple 
Flooring case and the Cement Manu- 
facturers’ case, decided in 1925, it was 
recognized by the court that business 
men might establish agencies to collect 
vital information as to their respec- 
tive businesses and that when they re- 
lied upon the intelligent business unit 
to use this information in the conduct 
of this business they were not violat- 
ing any law. It was only when the in- 
dividual surrendered to his group the 
determination of his busines policy that 
his competition was affected contrary 
to the law. 

Thus it was apparent, said Judge 
Williams, after citing other cases, that 
a sensible application of the anti-trust 
laws was to be accomplished by the 
constant vigilance of established busi- 
ness activity. The individual was help- 
less against trained personnel backed 
by public money. 


TAXATION SESSIONS IMPORTANT 


Six papers filled the program of the 
Taxation Conference, not one of which 
but dealt with a real live subject, as 
the chairman, Paul Armitage, said. 
L. R. Gottlieb, economist and formerly 
of the National Industrial Conference 
Board, presented in a remarkably clear 
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and logical manner a graphic picture 
of the enormous increase in taxation 
in recent years, the peak having been 
in 1921. This peak, however, might be 
surpassed in 1926 or 1927, the speaker 
said. Federal, state, and local taxes all 
had increased. This was a country- 
wide condition. Some check was needed 
on state and local budgets. Boards, 
state and county, for reviewing bud- 
gets, would afford the desired check, he 
thought, and he cited as an admirable 
example the Indiana law, under which 
such a check was operative. Later, 
H. B. Fernald, of New York, expressed 
his view that such boards were not so 
good—that taxpayers’ associations were 
more practical and imposed a_ better 
check. 

A. G. MacKenzie, of Salt Lake City, 
speaking next, dealt with just this 
question. He spoke on the value of 
taxpayers’ associations in solving state 
and local fiscal problems. The organiza- 
tion idea had been propazated among 
taxpayers as a result of the tremendous 
increase in taxes, he said. The idea 
had had its most general manifesta- 
tion in the Western states, which, 
thinly populated and _ partially de- 
veloped as they were, were unable to 
tax the 40 to 85 per cent of their terri- 
tory held by the Federal Government, 
despite the fact that the demands for 
public needs and luxuries in those 
states were as vigorously urged and 
about as fully met as elsewhere in the 
United States. Most of the Western 
states therefore had such associations. 
Twelve of these had affiliated in regional 
associations. 

For most of these associations, said 
the speaker, the controlling program 
was to strive for the greatest economy 
consistent with efficiency in the ex- 
penditure of public money. They were 
so organized as to be really representa- 
tive of the different classes of tax- 
payers within their jurisdiction. Soli- 
darity was maintained by avoiding 
subjects on which all could not agree. 
Activities were conducted publicly. 
Conferences were held with tax and 
other officials and bodies when advis- 
able. Independent audits and investi- 
gations of public accounts and admin- 
istration were made by representatives 
of the associations. Bond proposals 
were analyzed in advance, when pos- 
sible, and desired modifications recom- 
mended. Close contact with legislators 
was maintained by the associations. 
Through them, also, officials could 
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inform themselves as to community 
sentiment on any question. The tax- 
payer himself was being educated. 
As a result these associations were do- 
ing much to put better business methods 
into public affairs. 


INJUSTICE IN THE TREASURY 


Congress had clearly meant to set a 
definite time limit after which the hon- 
est taxpayer might feel that his income 
tax liability had been determined once 
and for all, said Walter A. Staub, of 
New York, in an address on “Waivers, 
Credits, and Refunds,” and that once 
the tax were paid no further liability 
could arise, unless because of error. 
Prior to the war-tax years, when addi- 
tional assessments resulted from the 
examination of returns, such assess- 
ments had been more annoying than 
serious. But with the high tax rates 
of the war-tax years it became im- 
portant for the taxpayers to know 
their true tax lability, so that profits 
or income which ought to be devoted to 
payment of taxes should not be dis- 
tributed in dividends, invested in fixed 
assets, or spent for personal purposes. 
This called for the determination for 
the amount of the tax liability, and also 
for a period of time at the expiration 
of which the liability could not be in- 
creased. The Treasury, however, had 
initiated the practice of requesting tax- 
payers to waive the statutory period of 
limitation on additional assessments. If 
waivers were not given, immediate 
assessment was to be made of any 
amounts of additional taxes under con- 
sideration by the Treasury, irrespec- 
tive of the merit of the claim for addi- 
tional tax. 

The idea of having one’s tax liability 
an undetermined question for years, 
said Mr. Staub, was foreign to the gen- 
eral conception of the citizen’s tax lia- 
bility. Granting, though, that the 
Treasury was justified in initiating the 
waiver practice for protecting the 
revenue, the same argument would ap- 
ply with equal force to protecting the 
rights of taxpayers to refunds other- 
wise barred by statute after a certain 
fixed period. But, no! said the speaker. 
The Treasury held that it had no right 
to extend the statutory period within 
which claims must be filed by taxpayers 
to permit refunds or credits to be 
made. 

This seemed to be a serious inequity. 
It was slight consolation to a taxpayer 
to find that by the time the Supreme 
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Court had passed on a highly compli- 
cated provision of the law, under which 
he had been required by Treasury regu- 
lations to overpay his tax, he now 
could not recover the overpayment be- 
cause the statutory period within 
which claim for refund might be made 
had expired. Extension of the period 
of assessment should automatically ex- 
tend the period within which the tax- 
payer might file claims for refund or 
credit of tax overpaid for the periods 
affected by the adjustments under the 
waiver. 


INVESTIGATING THE TAXATION SYSTEM 


The Revenue Act of 1926 established 
a joint Congressional committee on in- 
ternal-revenue taxation to study the 
federal system and its administration, 
and to consider ways and means of sim- 
plifying such taxes, particularly the 
income tax. The nature of the task 
confronting this committee was told at 
the convention by McKinley W. Kriegh, 
chief of the tax division of the Mining 
Congress. In the past, said Mr. Kriegh, 
Congress had paid little heed to hard- 
ships imposed on taxpayers by the ad- 
ministrative provisions of the law. Now 
there was evidence that this policy was 
to be abandoned. Further, a national 
committee on tax co-operation had been 
formed, he said, comprising representa- 
tives of nationally organized groups of 
taxpayers. This was to help in study- 
ing the present system by acting as a 
clearing house for suggestions as to its 
improvement, and through which might 
be obtained facts and data to serve as 
a proper basis of future legislation. 

Amendments of the internal revenue 
system here and there would not do, 
said Mr. Kriegh. The whole procedure 
should be remodeled. Administrative 
provisions should be omitted and safe- 
guards erected for the taxpayer against 
administrative abuse. 

Since the federal income tax system 
was in theory a system of self-assess- 
ment, the law should be shorn of its 
complexities and made intelligible to 
the average taxpayer. Collectors of in- 
ternal revenue should have greater re- 
sponsibility for the accuracy of returns 
filed, so that errors might be remedied 
at the point where made. It should be 
their duty to determine not merely 
whether or not the returns were cor- 
rect as to form and computations, but 
also to see that they were properly sub- 
stantiated in the supporting schedules. 
The correctness of the return was the 
important thing, and once it was es- 
tablished the collector should certify it 
and send it to Washington in the usual 
manner. This would call for no larger 
field force than was now employed, in 
Mr. Kriegh’s opinion, and would so re- 
lieve the pressure upon the income-tax 
unit at Washington that the unit could 
devote its full time to settling back tax 
cases. 

Deductions entering into the de- 
termination of net income were perhaps 
the most vital factors to be considered 
in trying to improve and simplify the 
system. After discussing these the 
speaker said: “Gross, abuses of the use 
of administrative authority can be 
found where arbitrary assessments 
have been made without a scintilla of 
evidence If the government 
were compelled to establish prima facie 
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the correctness of the additional assess- 
ment the iniquitous practice 
of arbitrary assessments would auto- 
matically largely disappear.” 


DISCRIMINATIONS AGAINST 
CORPORATIONS 


Although absolute equity to every 
form and type of profit-making activity 
under the income tax rates was too 
much to hope for, said Henry B. Fer- 
nald, nevertheless it might be well to 
see if in the structure there were not 
certain points of marked inequality 
affecting large numbers of taxpayers. 
Three units were recognized for taxa- 
tion by the present and prior federal 
income tax laws: The individual, the 


HORTLY after the zinc industry 
had formed its national trade 
organization, we psychoanalyzed 
zinc and removed an inferiority 
We then proceeded to 
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cure zinc of a retarding disease 

diagnosed by experts as spelteritis. 
—S. S. Tuthill. 








trust, and the corporation. Comparing 
the act of 1926 with that of 1924, al- 
though there had been no real increase 
in the corporation tax rate, he said, it 
was notable that there had been no 
decrease, although a notable decrease 
had been made in individual fates. 
This, he stated, was said in no spirit of 
criticism of the reduction made in in- 
dividual rates. 

The greatest feature of discrimina- 
tion against corporations in the 1926 
act, however, said Mr. Fernald, was 
that while the individual had a lower 


tax in 1926 than in 1924 on incomes 
received from non-corporate sources, 
the income which came to him from 


corporate sources was perhaps subject 
to the same total tax as it had been 
under the prior act. This resulted from 
a reduction in the normal income tax, 
from which dividends were exempt, 
without any reduction in the corpora- 
tion tax. Mr. Fernald’s argument was 
based on the assumption that the in- 
dividual stockholder was the real party 
of interest in the corporation and that 
ultimately he would receive distributed 
to him all the income received by the 
corporation. 

Examples were cited by the speaker 
to prove his points. He assumed the 
case of a man with $10,000 income sub- 
ject only to the normal tax of 6 per 
cent in 1924 and 5 per cent in 1926; 
in 1924, then, he paid 6 per cent on in- 
come from  non-corporate sources, 
whereas on income received through a 
corporation he paid 124 per cent in- 
come tax, plus a capital stock tax, 
which Mr. Fernald assumed to be an 
effective rate of 1334 per cent of the 
income. This, therefore, was a dis- 
crimination of 73 per cent against the 
corporation income. In 1926 this same 
man, said Mr. Fernald, was paying 5 
per cent on non-corporate income, but 
on income received through corpora- 
tions 134 per cent—a discrimination 
against the corporation of 83 per cent. 

The ordinary stockholder of our large 
corporations, said Mr. Fernald, would 
rarely attempt to measure the effect 
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on what he received of the tax which 
the corporation might have had to pay. 
But in the small, closely held corpora- 
tion, stockholders did figure the net 
result to them of the taxes which the 
corporation paid as well as those which 
they paid themselves. And no such 
stockholder could look with equanimity 
on being required to pay an additional 
federal tax of 74 or 8 per cent for the 
right to do business in corporate form. 

One of the achievements of the Min- 
ing Congress Tax Division was the 
creation of the U. S. Board of Tax 
Appeals, which it first proposed and 
for which it strove. How this board 
conducts its work in passing on dis- 
puted tax assessments was described 
by its chairman, J. G. Korner, Jr. 
Such cases as came before it, he said, 
involved questions of fact, which had 
to be determined. It would save an 
enormous amount of time if the parties 
could agree in advance on these facts. 
Appraisals in this respect presented 
considerable difficulties. 

Another interesting talk at the ses- 
sions on taxation was that of Mr. Car- 
roll, of the Department of Commerce, 
who told how individuals and companies 
attempting to do business abroad were 
taxed in Continental countries. 


THE MINING SITUATION REVIEWED 


Zine and the industry that produces 
it came in for due attention at the 
convention. Among the papers were 
two that dealt with it. The speakers 
were J. D. Conover, secretary of the 
Tri-State Zine and Lead Ore Producers’ 
Association, and S. S. Tuthill, secre- 
tary of the American Zinc Institute. 
These speakers, having different view- 
points, treated their subjects dif- 
ferently. 

It should be borne in mind, said Mr. 
Conover, that in the case of zine there 
was a sharp division between the min- 
ing and smelting of the ore—a division 
not simply geographical but one that 
distinguished the ownership of mines 





as apart from the ownership of 
smelters. A natural conflict of interest 
resulted. Lack of a metal exchange 


in the United States such as that in 
London and lack of confidence on the 
part of ore producers caused by their 
incomplete knowledge of smelter sales 
and operations had prevented any at- 
tempts to set up a scheme for buying 
ore. This, he said, applied chiefly to 
the Tri-State district, which produces 
about two-thirds of the zinc mined in 
the United States and one-third of the 
total of the world. 

This district mined over 50,000 tons 
of ore per day with 10,000 native 
miners. It had over 200 mills, of which 
165 were running on the tonnage men- 
tioned. Total capacity was far above 
the market needs, which recently had 
been running between 15,000 and 16,000 
tons of 60 per cent concentrates weekly. 
Production exceeding this demand 
created a surplus that weakened the 
market and might force prices below 
production cost. No remedy for this 
existed under present laws, said Mr. 
Conover, save through supplying statis- 
tics and facts to the mine operators to 
help them study the situation. This 
had helped in the last few years to 
eliminate excess production and stabi- 
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lize prices, and had brought it about 
that the price of ore was recognized as 
a definite part of smelter costs and not 
as something that could be juggled at 
will to correspond with a_ possibly 
manipulated metal market. Action by 
individuals, however, fell far short of 
being effective, and the Tri-State ores 
were selling today barely above pro- 
duction cost. Freedom to co-operate 
or combine in a manner not now 
granted by the law was needed in order 
that producers might arrive at the 
uniformity of thought on prices already 
evident among the smelters. 

European buyers had taken some 
40,000 tons of zine concentrates in the 
Tri-State district in 1925 and increased 
quantities early in 1926. Unfortunately 
buyers and sellers had not understood 
each other’s methods. Besides, al- 
though high prices had been paid, 
brokers had absorbed the profit. Now 
with Mexican production greatly in- 
creasing and Australian concentrates 
diverted to the Continent owing to the 
British strike, the shortage in Europe 
had lessened, with a _ corresponding 
drop in the demand. 

Speaking of the tariff on zinc ore 
and metal, it should be maintained, the 
speaker said, because of the distinct 
menace to be found in Canada and 
Mexico. 


THE ZINC INSTITUTE’S SECRETARY 
SPEAKS 


In connection with Mr. Conover’s 
talk, that of the Zinc Institute’s secre- 
tary on the following day was interest- 
ing. That national organization of the 
zine industry, said Mr. Tuthill, avoided 
as far as possible the use of the terms 
“miners” and “smelters,” for when 
those men were enrolled in a national 
organization they became “zinc men.” 
No national trade organization could 
adequately deal with the problems of 
a national industry unless its members 
were nationally conscious in respect to 
their industry. 

Some zinc men were under the im- 
pression, said Mr. Tuthill, that im- 
provements in zine smelting had not 
kept pace with improvements in zinc 
mining. This might be because the 
retort smelters were widely distributed 
and because there might be some in the 
zine industry who were not yet sold on 
the idea that what one knows plus 
what another knows is more than either 
of them knows. Even as he spoke, Mr. 
Tuthill said, the Zine Institute’s ad- 
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justment committee was conferring in 
St. Louis with the view of bringing 
about a meeting of minds in the zine 
industry. Referring to research, he 
said, questions were continually aris- 
ing that could be answered only 
through research by the industry as a 
whole. 

In referring to combines to increase 
stability Mr. Tuthill quoted Dr. Julius 
Klein to the effect that convincing evi- 
dence of increasing stability and 
sobriety of European business was to 
be found in the spread of the inter- 
national cartel. Twelve such groups, 
he continued, had been organized, with 
others in contemplation—all formed 
with the idea of curtailing ruinous 
competition or stabilizing the market. 
In this country such combinations were 
forbidden by law. As mineral, metal, 
and other markets were world markets, 
it was hard to understand, Mr. Tuthiil 
said, why American business men 
should not be strenuously insisting 
upon the same rights as were accorded 
to other economic elements in our body 
politic. Instead of trying to remove 
this handicap, too many were prone 
to “take a fall” out of the Department 
of Justice and the Federal Trade Com- 
mission at every opportunity, he said. 
The officials of these two bodies, how- 
ever, were simply complying with the 
law as it applied to present-day busi- 
ness conduct. The anti-trust laws were 
passed by Congress, and it was Con- 
gress that should be looked to for 
relief. Recent experience of the rail- 
roads showed that relief was not im- 
possible. 


OTHER INDUSTRIES SURVEYED 


Conditions in which the silver, gold, 
lead, iron, and non-metallic miners found 
themselves were also surveyed briefly. 
What was to be done with an annual 
production of 245,000,000 oz. of silver 
if the consumer of 45 per cent of the 
amount not only withdraws but threat- 
ens to become a seller on a large scale 
was a problem that had created con- 
sternation among. silver producers 
everywhere, said Fred Carroll, former 
State Commissioner of Mines for Colo- 
rado, discussing the silver situation. 
It did not seem possible, however, to 
change man’s age-long sentiment for 
silver in a single decade or generation; 
so, the speaker said, a more optimistic 
view of the situation was warranted. 
However, should new production be- 
come a burden to the market, curtail- 
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ment would be the logical outcome, 
those mines producing silver only clos- 
ing first and later those whose profits 
come only partly from silver. 

Production of gold in Colorado, said 
J. W. Ady, Jr., of Colorado Springs, 
had increased slightly. Conditions had 
improved. Mr. Ady cited the Portland 
Gold Mining Co. as an example. De- 
creased costs and not increased produc- 
tion had brought the Portland back to a 
dividend basis. The same production 
was being made but at a smaller cost. 

Aid from the government might yet 
be obtained, Mr. Ady thought, and he 
outlined a plan to this end of his own 
conception. 


F. M. SmitH DISCUSSES LEAD 


Lead was the theme of Frank M. 
Smith, smelter director for the Bunker 
Hill & Sullivan company. Quoting 
figures of the American Bureau of 
Metal Statistics to help his audience 
understand, he showed how production, 
consumption, and prices increased from 
1920 to 1926. The average increase in 
price had been responsible for the in- 
creased output. The price in 1926 
would be slightly less, and it would be 
interesting to note whether production 
would decrease to correspond. 

Showing that production and con- 
sumption of lead were fairly balanced, 
Mr. Smith said that as a result the 
price was very sensitive. Fluctuations 
in price were unfortunate. What was 
a fair price for lead? he asked. An- 
swering, he said that essentially an 
8c. price was needed. The drop in sil- 
ver price had effected the cost of lead 
production, and, if silver should stabi- 
lize around 55c. instead of 65c., the 
price of lead must be correspondingly 
higher. Referring to the tariff, he 
said that were it not for protection 
foreign lead would come in freely and 
the New York price would immediately 
adjust itself to the world price. 

R. C. Allen sketched the situation in 
the iron industry, assuming that the 
iron-ore operator’s business stopped 
with the lower Lake ports. From the 
Lake Superior ranges came 82 to 86 
per cent of all United States iron ores. 
About 25,000 men were engaged in 
getting out 60,000,000 tons per year. 
This was transported by ten railroads 
to the upper ports, thence by 335 ves- 
sels of 8,500 tons each to the lower 
docks, and thence by rail to about 235 
furnaces, that made an average of 


14,000 tons of pig iron each per month. 
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Scene at the Banquet at the Mayflower 


Geologists believed, he said, that this 
production could not be kept up in- 
definitely unless methods of ore bene- 
ficiation, now unknown, were developed. 
At present consumption the high-grade 
ore reserves of today, average 51 per 
cent iron, would be exhausted within a 
generation. Already the iron miner 
himself saw the need of studying 
beneficiation. There was no question 
of demand for Lake Superior ores, the 
speaker said. The question was how 
long could the demand be met, he 
contended. 

But not all was well, said Mr. Allen. 
Since 1923 the value of iron ore to the 
miner had dropped $1.30 net per ton, 
without reduction in costs. Had the 
operator not been able to reduce his 
cost of mining, under this decreased 
value he could not have produced 60,- 
000,000 tons. Of last year’s output, 
half netted a small profit, 25 per cent 
no profit, and the remaining quarter a 
loss. 


IRON INDUSTRY AFFECTED BY 
OVERCAPACITY 


Why was the average iron-ore price 
about half the production cost? Over- 
capacity was one reason, said the 
speaker—a capacity of 100,000,000 tons 
per year. Growing imports was an- 
other. Today Lake ores did not go east 
of Buffalo or Pittsburgh. High taxa- 
tion was still another. Minnesota dis- 
criminated against iron ore in taxing 
property. Local communities took what 
they thought was their share, and as 
a result each ton of ore worth $2 or so 
at the mine paid 50c. in taxes and 
sometimes 60c. High royalties and 
rentals constituted another cause. Rent 
was paid whether the property was 
operated or not. The situation would 
bring its remedy in the _ inevitable 


squeezing out and absorption of the 
weaker by the stronger. 

H. P. Edgar, of Edgar Brothers Co., 
speaking on clay and clay products in- 
dustry, pressed that industry’s need for 
reasonable freight rates and the main- 
tenance of the tariff. Two spokesmen 
for coal were on the program: Dr. 
E. W. Parker, of the Anthracite Bureau 
of Information, and Dr. Willets, of the 
National Coal Association, who out- 
lined the situation in the anthracite and 
bituminous industries respectively. 


LABOR RELATIONS IN MINING 


Formation of what was practically 
a coal cartel as a remedy for the 
troubles of the bituminous industry 
was urged by the Secretary of Labor, 
Mr. Davis, at another meeting. “The 
American people, after throwing legal 
guards about themselves, have wel- 
comed this. principle of unity in other 
industries,” he said. If the entire work- 
ing of that industry were not soon 
placed in the open, of its own accord, 
where its actions might be controlled 
by the force of opinion, the public 
might demand it. 

“Labor Relations in Metal Mining” 
was the theme of Cleveland Dodge, of 
the Phelps Dodge Corporation. Avoid- 
ance of trouble, he said, depended 
largely upon the intelligent daily ad- 
ministration of relations with employ- 
ees, and on foresight in studying prob- 
lems as they arose. He referred to the 
Copper Queen employee-representation 
plan, in effect at Bisbee, Ariz., for five 
years, where the company permitted 
employees a voice in affairs affecting 
them through a local house of repre- 
sentatives and a senate. “When re- 
sponsibility is placed upon working- 
men,” said Mr. Dodge, “they tend to 
become conservative.” Welfare work, 


he said, was subordinate to the more 
fundamental questions of fair wages, 
good working conditions, and a square 
management. 

A plan similar to the Phelps Dodge 
employee-representation plan was used 
by the American Zine Co. of Tennessee 
at Mascot from 1918 to 1921. Howard 
I. Young, general manager of the com- 
pany’s mines, was asked to tell some- 
thing of his experience with it. The 
plan, he said, had been discontinued at 
the request of the men, with the proviso 
that should a matter needing discussion 
arise, a committee should be appointed 
by employees to confer with the man- 
agement. Since 1921, however, only 
one such occasion had arisen, one not 
involving labor relations. At the time 
of discontinuing the plan, all work had 
been put on a contract basis, he said, 
with benefit to both the company and 
the men. 

The non-metallic mineral resources 
of the South were surveyed briefly by 
Dr. A. F. Greaves-Walker, of the State 
College of Engineering, North Caro- 
lina. The spirit of the new South 
should be appreciated, he said. New 
capital was pouring in and much re- 
search was being done. At another 
session the opportunities offered by 
these mineral resources were painted 
by Dr. Henry Mace Payne. 


COPPER CURTAILMENT AND PROMOTION 


Stabilization of the mineral industry 
—the theme of Robert E. Tally, of the 
United Verde Copper Co. at a session 
on Wednesday—involved a common- 
sense adjustment of supply and de- 
mand, he said. It aimed toward uni- 
formity of prices and a fair price basis. 
Less success had been had in stabilizing 
the price of copper on the basis com- 
parable to general index prices than 





had been had with lead and zinc. Un- 
reasonably high prices, encouraging 
the use of substitutes, and prices so low 
as to make mining unattractive were 
both unhealthy. 

Overproduction was responsible pri- 
marily for low prices, while unsys- 
tematic marketing, high costs, and lack 
of refining and manufacturing facili- 
ties by primary producers helped con- 
tribute to the present unsatisfactory 
returns on copper-mining investments. 

The natural remedy for excess pro- 
duction was curtai!ment in accordance 
with demand. Copper producers had 
not curtailed production sufficiently to 
maintain reasonable prices, the speaker 
said. it was the duty of the producer 
toward his shareholders to exercise 
more forceful efforts to this end. 

Sidney J. Jennings presided over this 
session. Mr. Tally had said that the 
consumption of copper was the greatest 
in the history of the United States, due 
to the general prosperity of the country 
augmented by the efforts of the Copper 
and Brass Research Association. Some- 
thing of the campaign of research and 
general trade development carried on 
by that body during the last five years 
was next recited by Thomas D’A. 
Brophy, of the organization’s advisory 
staff. He told of old uses expanded, of 
new ones developed, and of still others 
that were possible. The domestic use 
of copper had increased in five years 
from 7 lb. per capita in 1921 to al- 
most 15 lb. per year in 1926 as a result 
of this campaign. A campaign, in some 
respects similar, to increase the domes- 
tic use of silver, had also been begun, 
now that the silver-mining industry 
was faced with the problem of lessened 
demand. In his talk on the zine indus- 
try, referred to on page 990, Mr. Tut- 
hill, secretary of the Zinc Institute, 
had told what his organization had 
done to develop new and increased uses 
of zinc. 

At the closing session work accom- 
plished by the Standardization Division 
of the Mining Congress was reviewed. 
Colonel Warren R. Roberts, the division 
chairman, told of the progress made 
since the convention in Washington a 
year ago. A surprising announcement 
that the chairman made was that all 
projects placed before the American 
Engineering Standards Committee by 
the division were to be withdrawn 
unless they had reached such a stage 
of progress as to justify leaving them 
there. 

The work and nature of this Ameri- 
can Engineering Standards Committee 
was discussed briefly by E. A. Hol- 
brook, dean of Pennsylvania State 
College. The committee, he said, was 
a clearing house through which a 
standard developed and adopted by any 
organization might receive review and 
approval by any other group or or- 
ganization that claimed an interest in 
the project. At the beginning of 1926 
there were 212 industrial standardiza- 
tion projects in process or completed 
and 365 national organizations par- 
ticipating in the work through nearly 
1,600 accredited representatives. In 
the mining field this committee worked 
through a _ special subcommittee—the 
Mining Correlating Committee. 

Work of this sort could not be hur- 


ENGINEERING AND MINING JOURNAL 





Senator Tasker L. Oddie, 
who presided at the banquet 


ried, said Dean Holbrook. It was 
nation-wide in its scope and proceeded 
slowly. For the immediate future the 
most efficient and far-reaching work 
that could be done was in developing 
and approving more standards for 
safety engineering in the mining field. 


SIXTEEN RESOLUTIONS ADOPTED 


Sixteen resolutions were adopted by 
the convention. Two of these were in- 
troduced by the Tax Division and one 
by Paul Armitage, chairman of that 
Division. Mr. Armitage’s resolution 
referred to the fact that the Bureau of 
Internal Revenue, with a view to set- 
ting up standard rates of depreciation, 
was soon to ask taxpayers in several 
industries for facts and data concern- 
ing the depreciable property and main- 
tenance thereof in those industries, and 
it urged that this plan be abandoned so 
far as the mining industry was con- 
cerned. Depreciation rates could not 
be standardized equitably and consist- 
ently in that industry, the resolution 
asserted. 

Repeal of the stock-transfer tax and 
of the additional 1 per cent tax imposed 
on corporations by the Revenue Act 
of 1926 was recommended in the two 
resolutions introduced by the Tax 
Division. 

Three resolutions introduced by the 
Western Division of the Mining Con- 
gress were adopted. One urged that 
the Federal Government relinquish to 
the states and territories all right, title, 
and interest to the school lands within 
their borders. Repeal of the Stock- 
Raising Homestead Act was recom- 
mended in another, or at least its 
amendment so as to withdraw from 
entry all areas known to be mineral in 
character; in case of amendment it 
was urged that on all lands already 
entered and patented under the act the 
mineral rights should pass to the 
patentee in fee. 

The last of these three resolutions 
was intended to stimulate mining in 
the National Forests. It urged that 
the mineral lands contained in them 
should remain open for location and 
use and that the Forest Service 
should encourage this location and use. 
It also recommended that in case of 
objection by the Service to any claim, 
the Interior Department should ascer- 
tain the facts through a referee ac- 
ceptable to the miner. It also urged 
that rights-of-way for water, power, 
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transport of ore and other purposes 
necessary to the development and oper- 
ation of mines be freely granted. 

Desire of the Mining Congress to 
assist in any plan for stimulating the 
resumption of hydraulic mining in 
California was declared in a resolution 
introduced by A. R. Archibald, of Grass 
Valley, Calif. 

Steps by the government to promote 
the increased use of silver for coinage 
purposes were urged. This resolution 
was introduced by H. H. Miller, of 
Idaho. 

KE. H. Wells, of Socorro, N. M., pro- 
posed the appropriation of proper funds 
to enable the Bureau of Mines and the 
Geological Survey to carry on their 
work. Additional funds for oil-shale 
investigations were also urged by the 
Western Division. 

Endorsement of the National Safety 
Competition by the Mining Congress 
was given in a resolution introduced 
by Howard I. Young, which urged that 
this activity be conducted on a scale 
adequate to meet any call made upon 
it by the mines. 

Disapproval of the restrictive clauses 
of the act relating to potash discovery 
and research, that was passed by Con- 
gress last June, was voiced in a resolu- 
tion introduced by H. W. Seaman. All 
restrictions for reimbursement should 
be removed, it advocated. 





Economic Geologists Hold Annual 
Meeting at Madison, Wis. 


A symposium on the Zonal Arrange- 
ment of Metalliferous Deposits is to be 
the technical feature of the annual 
meeting of the Society of Economic 
Geologists to be held at Madison, Wis., 
Dec. 27 to 29. The list of papers 
follows: 


W. H. Emmons: “The Zonal Arrange- 
ment of Metalliferous Lodes” 
(lantern slides; forty minutes). 

S. J. Schofield: “Zonal Ore Deposits of 
the Coast Range Batholiths.” 
George Berg (Berlin): “Zonal Distri- 
bution of Ore Deposits in Central 

Europe.” 

E. H. Davison (Camborne, Cornwall) : 
“Recent Additions to the Evidence 
Confirming the Zonal Arrangement 
of Minerals in the Cornish Lodes” 
(ten minutes). 

. S. Butler: “Some Relations Between 
Oxygen Minerals and Sulphur 
Minerals in Ore Deposits.” 

E. De Golyer: “Nash Salt Dome: A 

Study in Prospecting by Geophys- 
ical Methods.” 


w 


F. J. Grout and G. M. Schwartz: 
“Alunitic Gold Ore From the Black 
Hills.” 

W. A. Nelson: “Bauxite Deposits in 
Virginia.” 


J. Versluys (The Hague): “Subterra- 


nean Water Conditions in the 
Coastal Regions of the Nether- 


lands.” 

Edward Sampson: “The Use of Polar- 
ized Light in Studying Ores” 
(lantern slides; ten minutes). 

G. F. Loughlin: “Ore at Deep Levels 


in the Cripple Creek District, Colo- 
rado” (twenty minutes). 
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People You Should Know About 





J. C. Pickering left New York for 
Bolivia on Dec. 8, on professional busi- 
ness. 


W. A. Wilson, consulting geologist of 
Salt Lake City, has returned from 
California. 


W. H. Staver has been examining 
some mining properties in the Carters- 
ville district in Georgia. 


R. L. Bath, managing director of the 
Wanderer G. M. Ltd., Selukwe, was in 
Johannesburg on Nov. 4. 


Dr. Hans Merensky, geologist, re- 
turned to Capetown, South Africa, on 
Nov. 1, after a visit to Europe. 


Grant B. Shipley has been elected 
chairman of the board of directors of 
the American Mond Nickel Corporation. 


W. A. Clark, 3rd, of the Moulton 
Mining Co., is making an inspection of 
the United Verde mine at Jerome, Ariz. 


J. R. Hobbins, vice-president of the 
Anaconda Copper Mining Co., recently 
returned to Butte from a trip to New 
York. 


A. W. Allen, who recently returned 
to Valparaiso, Chile, from Buenos 
Aires, expects to be in New York in 
January. 

Sir Harry Ross Skinner, a past presi- 
dent of the South African Chamber of 
Mines, returned from England to South 
Africa on Nov. 1. 


L. D. Anderson, chief engineer for 
the U. S. Smelting, Refining & Mining 
Co., has returned to Salt Lake City 
from Pachuca, Mexico. 


J. E. Healey, consulting mining engi- 
neer of the Corner House group, South 
Africa, returned to Johannesburg on 
Nov. 4 after a visit to England. 


Lloyd T. Emory has returned to his 
Philadelphia headquarters from a pro- 
fessional trip to Arizona, where he 
visited Humboldt, Jerome, and Phoenix. 


Carl J. Trauerman, mining engineer 
of Butte and editor of the “Montana 
Natural Resource Bulletin,” is making 
a short business trip to Chicago, New 
York, and Boston. 

E. F. Burchard, the iron and steel 
specialist on the staff of the U. S. 
Geological Survey, has completed four 
months of field work on fluorspar and 
iron deposits in the West. 


E. W. Clark, vice-president of the 
Union Oil Co. of California, has been 
elected president of the American 
Petroleum Institute for the ensuing 
year, succeeding W. S. Farish. 

Digby V. Burnett, general manager 
and consulting engineer of the London 
and Rhodesian Mining & Land Co., 
Ltd., Salisbury, arrived in Johannes- 
burg on Nov. 4 on a short visit. 


Dr. A. L. Hall, assistant director of 
the Pretoria Geological Survey, was in 
London recently, giving evidence on the 
base metals of South Africa, before an 
Imperial Commission. He returned to 
Pretoria Nov. 6. 

S. B. Joel, head of the Barnato min- 
ing house, sailed from England, for 
South Africa, on Nov. 12. It is under- 
stood that he wishes to inspect the 


properties and equipment of the Pot- 
gietersrust Platinum Co. 


C. W. Hall, vice-president of the 
United Clay Mines Corporation, of 
Trenton, N. J., recently returned to the 
Trenton headquarters of the corpora- 
tion after making an extended exami- 
nation of clay-mining properties in 
Georgia and South Carolina. 


R. R. Forward, representing a num- 
ber of Duluth capitalists, has returned 
to that city after investigating numer- 
ous mining prospects in the Sturgeon 
Lake area of northern Ontario, bring- 
ing with him samples which have cre- 
ated much interest among mining men. 


W.S. Weeks 





Professor W. S. Weeks, of the Uni- 
versity of California, has just published 
through the McGraw-Hill Book Co., 
Inc., a new book on “Ventilation of 
Mines.” 

Sydney H. Ball, of the firm of Rogers, 
Mayer & Ball, who some years ago 
was made Chevalier of the Royal Order 
of the Lion for his assistance in the 
development of the mineral deposits of 
the Belgian Congo, has recently been 
promoted to the grade of Officier of the 
order. 


F. I. Leach has returned to head- 
quarters, Tyrone, N. M., after an ex- 
amination of the Carbonate Hill zinc 
property, situated six miles south of 
Steins Pass, N. M. This property has 
been under development for about eight 
years and is owned by McGee brothers, 
of Steins Pass. 

F. W. Bradley, of San Francisco, 
president of the Bunker Hill & Sullivan 
Mining & Concentrating Co., is at 
Kellogg, Idaho, home of the Bunker 
Hill & Sullivan mine and smelter, and 
where the company, in conjunction with 
the Hecla Mining Co., is building an 
electrolytic zine plant. 

W. A. Leddell, in addition to his 
duties with the Cia. de Inversiones del 
Oro, S. A., of Mexico, has also been 
appointed chief mechanical engineer 
for Negociacion Minera de San Rafael 
y Anexas, S.A., to have charge of that 
company’s work at Pachuca, Hidalgo, 
and Magdalena, Jalisco. 

W. A. Harriman has left London for 
Moscow to investigate the situation 
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arising because of the Soviet’s dis- 
regard of the spirit of the Georgian 
manganese concession by the develop- 
ment of the rival Ukrainian Nicopol 
field, and dumping manganese in 
Georgian foreign markets. 


J. T. Marshall, formerly mine fore- 
man of the Lowell division of the Cop- 
per Queen branch of the Phelps Dodge 
Corporation at Bisbee, Ariz., and later 
with the Inspiration Consolidated Cop- 
per Co., has gone to the Island of 
Cyprus, where he will fill the position 
of mine superintendent for the Cyprus 
Copper Co., a corporation composed of 
American and British interests. 


a 


Obituary 


Bernard Jaeger died on Nov. 27. 


Louis F. Sweeney, mining engineer, 
of New York, was drowned at Sarasota, 
Fla., on Dec. 6. 


David J. Mentz died in Pretoria, 
South Africa, on Oct. 30, at the age of 
seventy-eight years. He left the Free 
State for the Rand in 1886, and brought 
with him, on his ox-wagon, the first 
battery used on the Rand—namely, that 
used by Struben at Kromdraai. 

James Hylands, one of the early 
pioneers of the Cobalt silver district, 
died in Bermuda on Dec. 7. He was 
born in England in 1869 and was by 
profession a mining engineer, having 
operated in South Africa, Chile, Italy, 
and Canada. He was connected with 
silver mining in Ontario for a number 
of years. 


J. M. Woods, one of the original 
stakers of the Keeley mine, in South 
Lorrain, died in Florida on Dec. 9. Dur- 
ing his lifetime he was at various times 
a sailor, cowboy, and later a prospector, 
and for the last twenty years spent 
practically all of his time in northern 
Ontario. With his two partners—Keeley 
and Josey—he discovered the Keeley 
mine, in South Lorrain, which passed 
through so many vicissitudes before it 
became a profitable producer. 


Simeon K. Dahl, a prominent consult- 
ing metallurgical engineer of Los 
Angeles, died on Dec. 6. He was born 
at Rodo, Norway, in 1881. He received 
his technical education in Kristiania, 
Norway, and had served various mining 
companies in the West, Mexico, Mis- 
souri, and South Africa. One of his 
ancestors started in 1654 the Roros 
Copper Co., which is still operating. 
Mr. Dahl had served the Southern Cali- 
fornia Section of the A.I.M.E. for many 
years as secretary and had done much 
to build up that organization. 


W. S. Edwards, director of the Dome 
Mines and one of the men who grub- 
staked the original discoverers of the 
Dome, died in Toronto, Dec. 10. Mr. 
Edwards, when a resident of Chicago, 
became associated with Dr. Jamieson 
and sent out a_ prospecting party, 
headed by Jack Wilson, who went into 
the Porcupine district and found the 
Dome mine. A deal was negotiated 
with the International Nickel interests. 
He was also the man behind the Dome 
Extension until it was taken over by 
the Dome, with which property he had 
been connected since its original stak- 
ing up to the time of his death. 








994 


ENGINEERING AND MINING JOURNAL 


New Machinery and Inventions 








In this plant 
locomotive 
the old valve 
gear and 
steam chest 


have been 
eliminated. 
Great 
simplicity 
results. 


New Plant Locomotive Requires Less Repairs 


Has No Mechanical Means for Reversing—Results Obtained 
Practically as Good as With Stephenson Gear 


genet at the very beginning of the 
steel industry it was necessary 
for heavy weights of material to be 
moved from place to place, and to pro- 
vide something more powerful than 
man-power or the horse. The steam 
locomotive was early adopted, but 
modified as to gage to suit the condi- 
tions imposed (as to load and ability) 
in reaching the _ required points 
throughout the plant. The growth of 
the steel mill, mines, and other metal- 
lurgical concerns developed to such an 
extent that the industrial locomotive 
became of greater importance and de- 
veloped into a large and extensive man- 
ufacturing business of itself. 

During the early stages, these loco- 
motives of 24 in., 30 in., and 36 in. gage 
ranged in weight from 2 to 8 tons, but 
the demands in large plants grew to 
such an extent that weights increased 
from 15 to even 30 tons for a 23 in. 
gage. Most of the plants in the early 
days would have but one or two loco- 
motives, whereas there are large ones 
today having fifty or more in operation. 

It may be generally stated that un- 
til within recent years there were no 
changes in the principles or designs of 
industrial locomotives. They followed, 
in general, standard railway practice 
of frame, boiler, cylinder construction, 
and Stephenson link motion, although in 
later years some few industrial loco- 
motives have been equipped with the 
Welchart outside valve gear instead of 
the Stephenson. 

Those who have been responsible for 
the operation and maintenance of in- 
dustrial locomotives in steel plants, 
mines, and other industries where they 
are kept in continual service, know the 
enormous amount of repairs due to the 
arduous work they perform and the 
grimy conditions through which they 
travel. 

It can be generally stated that one 
of the largest items of such repairs is 
the wearing out and replacing of parts 
of the Stephenson valve gear, as well as 
the dropping off in pulling power due 
to the lost motion. This is not quite so 
much the case with the outside valve 
gear, although it has an element of in- 


jury from “side swiping” or upsetting, 
which is not a very uncommon occur- 
rence with industrial locomotives. 

Both the Stephenson and Welchart 
gear permit of economies by “hook-up,” 
but it is safe to say that this practice 
is never carried out in industrial loco- 
motive service, owing to the extremely 
short distance moved and the fact that 
loads are stopped and started, requiring 
the full travel of the valve. 

Two years ago a prominent indus- 
trial locomotive builder constructed for 
a large copper interest three 30-in. 
gage 15-ton locomotives of an entirely 
new design, although based on an old 
principle. These locomotives dispensed 
with any mechanical means for revers- 
ing, the steam for each cylinder being 
distributed by a piston valve operated 
through a single eccentric, these valves 
situated between the cylinders under 
the saddle. Between these valves and 
directly under the center of the exhaust 
nozzle is a piston valve connected to 
the reverse lever. The steam from the 
boiler to this valve is controlled from 
the throttle in the usual manner, as in- 
dicated on section through valves, ex- 
hnaust part, and cylinder. In principle 
the distribution and operation of the 
engine is similar to the “Crane” engine, 
familiar to old-time steel engineers, 
only that in the case of the locomotive 
the throttling is not done by the re- 
verse valve but by an independent 
throttle, the reversed valve being in 


Steam for 
each cylinder 
is distributed 
by a piston 
valve operated 
by a single 
eccentric, 


these valves 
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the maximum forward or backward po- 
sition. No cut-off economies are pos- 
sible with this arrangement, but, as 
stated before, this practice is not in use 
on industrial locomotives, and seldom 
in railway yard service; and is there- 
fore not necessarily to be considered. 

Two eccentrics of extra wide face and 
a pin connecting the rod to the valve 
stem constitute the entire moving 
parts, compared with the great num- 
ber required for the present type. The 
three locomotives thus equipped have 
been found ideal for industrial pur- 
poses, as after a year and a half of 
the severest service, no repairs or re- 
placements of the valve gear have been 
required, and, there being no lost mo- 
tion, the maximum pulling power has 
been maintained at all times; and, in 
addition, the piston valves have re- 


- mained absolutely tight. 


A most carefully conducted test ex- 
tending over a month was made be- 
tween two new locomotives of identi- 
cally the same weight, one fitted with 
the new valve gear and one with the 
Stephenson, to determine what, if any, 
difference there was in their perform- 
ance under the same condition. The 
attached tabulation shows what a small 
difference there was. Indicator cards 
from both engines were taken at fre- 
quent intervals on various loads and 
were almost identical. 


Stephenson New Type 
Locumotive Locomotive 
No. 8 No. 9 

Total tons hauled..... 57,770 56,905 
Total cars moved...... 9,825 8,790 
"TOGA MAMAS. cio scs. sie 499.3 498.8 
Total pounds fuel... .. 22,955 23,996 
Total tank fillings... . . 69 67 
Total gallons water.... 26,392.5 25,627.5 
Total hours working. . . 278.5 275 
Tons per mile......... 115.70 114.08 
Pounds of coal per ton.. .397 421 


The illustration plainly shows the 
great simplicity and the elimination of 
the old valve gear and steam chest. 
This arrangement, as applied to a loco- 
motive, has been patented. 





Car Dumper Handles 
120-Ton Loads 


An electrically operated car dumper, 
which has a novel system of electrical 
control and is designed to lift large 
cars of 120-ton capacity, representing 
a total weight of 165 tons on the cradle, 
has been handling the New York Cen- 
tral’s coal-shipping business at Toledo 
during the last season. This machine 
was designed and built by the Wellman- 
Seaver-Morgan Co. All _ electrical 
equipment was supplied by the General 
Electric Co. 
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A gyratory that weighs approximately 1,000,000 lb. It will 
reduce 2,000 to 2,500 tons of ore per hour 


to 12-in. size 
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New Gyratories 
of Record Size 


Two 60-in. Supe- 
rior McCully all- 
steel gyratory 
crushers, each of 
which weighs ap- 
proximately one 
million pounds, 
have been built by 
the Allis-Chalmers 
Manufacturing Co. 
The first of them is 
now being shipped 
to the Chile Explo- 
ration Co. The 
crushers will be in- 
stalled at Chuqui- 
camata, Chile. They 
are of especially 
heavy design, built 
almost entirely of 
steel, the castings 
and forgings being 
among the largest 
ever made in the 
United States. A 
carload of ore 
weighing 70 tons 
may be dumped into 
one of these crush- 
ers at one time. 
Each crusher will 
handle from 2,000 
to 2,500 tons of ore 
per hour, reducing 
it to 12-in. size. 





Prevents Motors Stopping on 
Momentary Interruptions 


A time-delay attachment designed 
for use with hand starting compensa- 
tors to provide undervoltage protection 
during brief disturbances in industrial 
power circuits has been designed by the 
General Electric Co., Schenectady, N. Y. 
This is now available for the mining 
industries. 

Many establishments utilizing a 
large number of motors run separate 
circuits to energize the undervoltage 
coils of the starter. such circuits being 
energized by a motor generator run- 





May be mounted on compensator 


This time-delay attachment may be 
mounted on a hand starting compensator in 
the same supporting holes as are used for 
the standard undervoltage release. 


ning on its own momentum for some 
time aiter the failure of power. The 
new attachment was developed to meet 
the demand for a time-delay undervolt- 
age release, resulting from the larger 
number of potential dips caused by the 
increased use of such power systems, 
and the wider use of undervoltage pro- 
tection on motor starters. The attach- 
ment bears the designation CR-2820- 
1062. 

Time delay is accomplished by a 
falling solenoid plunger whose down- 
ward movement is retarded by a fly- 
wheel. A rack, which turns the fly- 
wheel by means of a pinion on its shaft, 
is fastened to the solenoid plunger. 
On the downward movement of the 
plunger, the flywheel is caused to re- 
volve, but the parts are so designed that 
the upward movement of the plunger 
disengages the teeth of the rack from 
the pinion, permitting an instantaneous 
movement. The time delay is about 
12 sec., and if power returns in less than 
that time the starting compensator is 
not tripped. 


New Box Car Loader Throws 
Material Loaded 


To load box ears to capacity with 
spouts or by hand is a difficult task. 
A new device for this purpose has been 
developed by the Stephens-Adamson 
Manufacturing Co., of Aurora, Ill. An 
entirely new principle is involved in its 
operation. A belt is used which oper- 
ates at a high speed through a curved 
path, permitting sufficient contact with 
the material to give great velocity to 
the load as it passes from the machine. 
The ingenious combination of high 
speed with the resulting exerted cen- 
trifugal force provides the desired tra- 
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Diagrammatic sketch showing method 
of operation of loader 





jectory within a remarkably short space, 
facilitating maximum loading of cars. 
Bulk material may be fed to the 
loader either by conveyor or spout. The 
machine placed in the center of the car 
will throw the load into the far ends of 
the car speedily and wtih ease. How the 
loader works is shown in the accom- 
panying cut. The position of the loader 
is easily changed. It is mounted on 
two light steel wheels. The supporting 
standards are furnished with spurs. A 
driving motor is directly connected to 
the belt pulley through a reduction drive. 
The motor and mechanism are com- 
pletely protected with a steel housing. 
This machine is furnished with an 
extension cable 50 ft. long to bring the 
current from the power supply to the 
loader. The short belt has no clips or 
flights to come loose, and is easy to re- 
place. The total weight is about 875 lb. 


Catalogs 


Mills—Catalog 18 of Raymond Broth- 
ers Impact Pulverizer Co., Chicago, 
is devoted to roller mills. It describes 
in detail the new Raymond pneumatic 
feed control, which has been applied 
to all Raymond roller mills. The entire 
action of this control is pneumatic, and 
the only movements which take place 
in the mechanism are the opening and 
closing of two small valves in the con- 
troller and the collapsing and inflation 
of the diaphragm of the pawl-lifting 
mechanism. This makes the mill truly 
automatic. 

Pumps—A new and revised edition 
of the bulletin on Cameron single-stage, 
double-suction, volute pumps, Form No. 
7059, has been issued by the Ingersoll- 
Rand Co., New York. 

Electric Furnaces—Automatic & Elec- 
tric Furnaces, Ltd., have issued a bul- 
letin describing and illustrating electric 
furnaces for temperatures up to 1,400 
deg. C. 

Nickel Steel—Bulletin No. 9 entitled 
“Physical Properties of Nickel and 
Nickel Chromium Steels,” has been 
issued by development and research de- 
partment of the International Nickel 
Co., 67 Wall St., New York. It is a 
16-page 84x11-in. bulletin, perforated 
for binding, in which curves showing 
the average values of tensile strength, 
elastic limit, reduction of area, elonga- 
tion and Brinell hardness at various 
drawing temperatures are given for 
the S.A.E. standard nickel and nickel- 
chromium steels. Tables of the maxi- 
mum and minimum values of these 
same properties reported by various 
authorities are also given, together with 
causes of variations and notes on the 
use of the data in design. Copies of 
previous bulletins of this series, as well 
as loose-leaf type binders to facilitate 
filing them and increase their reference 
value, are also available and will be 
gladly furnished on request. 
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Market Outlook for Aluminum Excellent 


R. J. Anderson Estimates World Production at 470,000,000 Lb.—Foreign 
Competition Strong—High Price Restricts 
Use in Automobiles 


ORLD’S production of aluminum 

for 1926 will be at the highest 
rate ever reached. Though the United 
States easily leads the other countries, 
the German output is increasing. This 
rise on the part of Germany is one of 
the outstanding developments in the 
industry. Robert J. Anderson esti- 
mates production for 1926 as shown in 
the accompanying table: 


World’s Production of Aluminum 


in 1926 

Country Production, Lb. 
United States 2... coved ccdcw ws oBOOO0 000 
RGORURMMIEET: oe caxe wos sate Wicca pine ee Seema ne 66,000,009 
IND hota k ws bein Cee eee e 48,000,000 
PRN 8 2 cia, ikl claay bls cos ee eases 46,000,000 
PRSURT SCOURING: i ae icsiciniPew eo bw. es 44,000,000 
RMMINNEMR SS) eon one Se crs ale a sue ee aie oes 40,000,000 
Wrlted FIMSGOM 2k ss oe se 00 00 16,000,000 
EE co ein he win ae 6,000,000 
SEIDEN ok ek aie pis Cele ae eee 4,000,000 
MOE ui anincaubeip aie wp alee ee 470,000,000 
World output would undoubtedly 


have been still greater, Mr. Anderson 
thinks, had it not been for uncertainty 
on the part of ultimate consumers re- 
garding future prices and the consider- 
able slackening in industrial activity 
during the closing months of the year. 
The large volume production in the do- 
mestic automotive industry in 1926 
accounted for a large tonnage consump- 
tion of aluminum. However, the gen- 
eral use of aluminum by American 
motor-car manufacturers is continually 
slackening, due to the high price of the 
metal. 

Consumption of aluminum in _ the 
United States during 1926 was at a 
high rate in all lines, including the 
automotive industry, for transmission 
wire and cables, washing machines and 
other household equipment, general 
castings, utensils, and sheet for various 
purposes. France has been utilizing 
practically all of her output, but the 
German consuming industry has been 
poorly situated, this resulting in throw- 
ing considerable tonnages of metal on 
the English market. Extensive hydro- 
electric power development all over the 
world has stimulated the cable business, 
and American production of aluminum 
wire and cable has been the highest on 
record. 

The outlook for the future of the 
aluminum industry is somewhat ob- 
scure at present, since it is impossible 
to determine the rate at which new pro- 
ducing plants will be put into operation. 
At the same time, several new and im- 
portant processes have been developed 
for the production of alumina from 
bauxite as well as low-grade aluminous 
minerals, and there is a possibility of 
the production of the metal by direct 
smelting of ore in the electric furnace. 
It may be that the high rate of activity 


enjoyed for the last four years will 
show some decline, but the outlook cer- 
tainly indicates no sudden falling off of 
consumption. Numerous extensions to 
existing production works are in course 
of construction and new works are 
planned in several countries. Under 
these circumstances the present position 
will evidently change materially when 
the new units come into operation. 
Concerted competition against Ameri- 
can production is seen in the formation 
of the new aluminum cartel in Europe, 
this including all the principal foreign 
producers. 

The world’s aluminum market was 
quite steady during the first ten months 
of 1926, but weakened perceptibly at 
the close of the year. Total imports of 
aluminum into the United States in 
1926 approximated 65,000,000 lb., a new 
record for all time. This quantity may 
be compared with 43,409,546 lb. in 
1925. Heavy importation of metal was 
due largely to increased tonnages com- 
ing from plants of the Aluminum Com- 
pany of America in Norway and Can- 
ada. The new plant of this company 
in Canada will be the largest in the 
world when completed, the total ulti- 
mate capacity being calculated at about 
400,000,000 lb. of metal per annum, or 
nearly as much as the total world pro- 
duction of 1925. The world import and 
export trade in aluminum was at a high 
level in the last year. 

Important advances are being wit- 
nessed in the use and application of 
aluminum and its light alloys. The de- 
velopment of non-corroding alloys has 
led to marked increase in the use of the 
metal in marine construction; and the 
textile and silk industries are adopting 
the metal more extensively in the con- 
struction of machines. Duralumin is 
coming to the front rapidly for the con- 
struction of aircraft and flying boats, 
and considerable work is being done 
with duralumin-clad dirigibles. The 
North Pole flight of Lieutenant Byrd 
was made in a duralumin plane. 

The prospects for considerable con- 
sumption of aluminum in rolling stock 
for railroads are bright, and several 
prominent lines in the United States 
have ordered cars built with consider- 
able quantities of aluminum used in 
their construction. Lighter construction 
possible with aluminum will decrease 
the power required for haulage. The 
aluminum-alloy piston has been adopted 
by several American motor-car manu- 
facturers who hitherto used cast iron 
exclusively, and Dr. Anderson looks for 
the aluminum-alloy piston eventually to 
become standard equipment on practi- 
cally all American cars, excluding those 
in the lowest price classes. 


Chile Copper Issues $35,000,000 
5 Per cent Bonds—Calls 6’s 


Refinancing Will Save Interest—Con- 
version of 6’s Possible Before April 1 
—Capacity Close to 375,000,000 Ib. 


The Chile Copper Co., a subsidiary 
of the Anaconda Copper Mining Co., 
through the National City Co. and the 
Guaranty Co. has floated $35,000,000 in 
5 per cent gold debentures, due Jan. 1, 
1947. The proceeds of the issue will 
be applied to the redemption on April 
1, 1927, of the existing 6 per cent con- 
vertible collateral trust gold bonds now 
outstanding in the amount of $34,990,- 
500. A saving of interest will be ef- 
fected. 

The 6 per cent bonds are callable at 
$110 and accrued interest and are 
likewise convertible into stock at $35 
per share. Accordingly, Chile stock 
would have to sell at about $39 to make 
conversion attractive prior to April 1. 
The bonds recently rose to the redemp- 
tion price, and the stock in the last 
two weeks has risen from $32.50 to 
$36, though as this is written it is off 
to $35.50. 

Chile now is producing at the approx- 
imate rate of 220,000,000 lb. of copper 
per annum, but this production does not 
give effect to additional capacity about 
completed, which it is estimated will 
increase the aggregate capacity to more 
than 375,000,000 lb. Based upon a ca- 
pacity of 375,000,000 lb. of copper per 
year, the ore reserves, which have al- 
ready been developed, are sufficient to 
last more than seventy years. 

The following figures taken from the 
annual report for 1925 show salient 
features of the enterprise: 


Cpe PaO, AONS. «omc oo oR eA 
Copper assay, per cent. ; 
Production, Ib 219,516,420 
FE:xtraction, per cent............. 90.05 
Cost, including depreciations, taxes 

and interest, cents............. 8. 369 
Realized for copper, cents. ....... 14. 273 
Operating revenue............... $29,684,407 
PVOGWCUON GOBL $6.65. 60.08 65508 Aw x 11,293,499 
Operating Pront... .. 2.6.67 ee venes 18,390,907 
Nc cle De Tare tt hg ieee 2,567,923 
Interest and discount on bonds.. . 2,239,958 
Depreciation and absolescence. .. . 2,640,975 
Net income 11.939,150 
Current assets, Dec. 31, 1925..... 22,996,856 
Current liabilities............ ; 2,324,151 
Dividends paid in 1925........ 10,977,987 


ere 


The average annual income available 
for interest and federal taxes after de- 
preciation for the three year and nine- 
month period ended Sept. 30, 1926, 
amounted to $14,309,217, or 8.17 times 
the annual interest charges on these 
debentures. Conservatively assuming 
an annual output of 360.000.000 lb. of 
copper and a market price of 13c. per 
pound, it is estimated by Anaconda 
officials that the income available for 
interest after Chilean and federal taxes 
should amount to over twelve times the 
annual interest requirements on this 
entire issue of debentures. 

The equity behind the company’s 
funded debt is represented by 4,391,330 
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shares of capital stock, of a par value 
of $25 a share, of which stock more 
than 50 per cent is owned by the Ana- 
conda Copper Mining Co. Dividends 
on this stock have been paid since 
March, 1923, at the annual rate of $2.50 
per share, and present market quota- 
tions for this stock indicate a market 
equity of over $150,000,000. 


Copper Stocks Increase With 
Higher Production 


Combined stocks of refined and blis- 
ter copper at the end of November 
totaled 349,875 tons, which is higher 
than at any time since May, 1925. 
Stocks of refined metal in the hands of 
producers increased 5,623 tons, and 
blister stocks in North and South 
America were up 8,153 tons, making a 
total gain in combined stocks of 13,776 
tons. Stocks of refined copper at the 
end of November, 73,856 tons, are the 
largest reported since March. Blister 
stocks of 276,019 tons are the largest 
since July. 

Output of refined copper in Novem- 
ber was 126,322 tons, an increase of 
3,202 tons over the record for October. 
With the exception of production in 
August, November was the largest 
monthly output of the year. November 
exports decreased 4,593 tons from Oc- 
tober, to 46,492 tons, and domestic de- 
liveries increased 268 tons, to 74,207 
tons. The net result of these two lat- 
ter movements was a decrease of 4,325 
tons in total deliveries to 120,699 tons. 

In the first eleven months of this 
year production of refined copper 
amounted to 1,314,030 tons. In the 
first eleven months of 1925, total out- 
put was 1,232,774 tons. Thus produc- 
tion this year has increased 81,256 tons, 
or a little over 6.5 per cent. 


Shanghai Silver Stocks Largest 
in History 


The shifting of silver from the inte- 
rior of China for safe keeping in Shang- 
hai, together with the amount of metal 
that is arriving from the United States, 
has brought the amount of silver held 
in Shanghai in recent months to the 
largest volume on record, states a re- 
port from FE. S. Cunningham, U. S. 
Consul General at Shanghai. Bankers 
and brokers in Shanghai say that 
Chinese located in other than treaty 
ports are shipping money to banks in 
the protected districts and that much 
of this is being received in Shanghai. 

On Sept. 30, sycee and bars in Shang- 
hai vaults totaled 80,677,000 taels [1 
tael equals 14 oz. silver], while coined 
silver dollars totaled 71,350,000. The 
estimated value of all sycee, bars, and 
dollars in Shanghai was 132,049,000 
taels. The value at the same time a 
year previous was 99,591,000 taels. 

_ It is said in Shanghai that less silver 
Is being sent from the city into the 
interior this year for crop movement 
and other commercial uses than ordi- 
narily is the case, thus tending further 
to increase holdings there. As those 
familiar with trading in China know, 
it is customary for middlemen buying 
cotton, silk, seed, and other products 
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originating in rural communities to 
take with them silver for spot pay- 
ment. Conditions unfavorable to this 
trade, therefore, reduce considerably 
the demands for silver. 

From the first day of September until 
the last there was a continuing decline 
in silver. That decline was sharp 
enough to affect not only exchange 
operators, who purchase on small mar- 
gin, but those dealing in merchandise. 
It was reported at the end of the month 
that several cotton firms, dealing in the 
manufactured article or in piece goods, 
had experienced losses through not 
covering on forward commitments. 

During the latter part of the month, 
China was a persistent seller; accord- 
ing to reports, India bought less than 
Shanghai sold. It is considered possi- 
ble in China that the Chinese stocks of 
silver will be distributed elsewhere. 
More than £1,000,000 of it went to Lon- 
don recently. The cost of moving bar 
silver from Shanghai to England is, 
including interest, approximately 13 
per cent; charges connected with mov- 
ing sycee, including assaying and refin- 
ing fees, are about 23 per cent. 


Statistical Notes 


Dome Mines, Ltd., has declared a 
regular quarterly dividend of 50c., pay- 
able Jan. 20 to stockholders of record 
Dec. 31. The directors, however, an- 
nounced that they would recommend to 
the shareholders that the future policy 
be to pay dividends only as warranted 
by earnings. This will keep the as- 
surance fund intact for emergencies. 


Zine stocks at the end of November 
showed a decrease of 1,428 tons during 
the month. Stocks of 14,481 tons in the 
hands of American producers compare 
with 15,699 tons on Oct. 1; 18,164 on 
Sept. 1; 22,986 on Aug. 1; 25,760 on 
July 1; 29,934 on June 1, which was high 
for the year, and 9,295 tons Jan. 1, 1926, 
low of the year. 

Shipments of 56,490 tons in Novem- 
ber were second highest peace-time 
shipments in history of the industry. 
Shipments for the first eleven months 
came to 576,463 tons; monthly average 
of 52,405 tons compared with average of 
50,237 tons for full year 1925 and 45,- 
934 tons for 1924. 


Ahumada Lead Co., operating in Son- 
ora, Mexico, reports a net income for 
the third quarter of 1926 of $230,094, 
after charging depreciation, taxes, and 
miscellaneous overhead. This was only 
slightly less than the net for the pre- 
ceding quarter and compares with $497,- 
503 in the corresponding quarter of 
1925. For the nine months of 1926 net 
income was $827,617 compared with $1,- 
260,232 in the corresponding period of 
1925. 


Michigan copper production for No- 
vember is estimated at 14,800,000 lb. 
Of this total, Calumet & Hecla Consoli- 
dated is credited with 8,900,000, Mohawk 
1,450,000, Copper Range _ 1,850,000, 
Quincy 1,100,000, Senaca 700,000, and 
Isle Royale 800,000 lb. 


Calumet & Hecla showed a net profit 
of $277,993 in the first nine months of 
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this year, compared with a deficit of 
$512,161 in the corresponding period of 
the preceding year and $739,663 in the 
corresponding period of 1924. 


Hecla Mining Co., operating at Wal- 
lace, Idaho, reports for the third quar- 
ter gross income of $1,077,087 against 
$1,114,560 in the second quarter. J. F. 
McCarthy, manager, shows the follow- 
ing comparative figures: 


Second Third 
Quarter Quarter 
Net profit $555,103.78 $496,838.00 
Ore mined, tons 87,184 87,580 
Lead produced, lb... 15,001,815 13,866,013 
Average lead price. . $8.0 $8.69 
Silver produced, oz 413,808 377,516 
Average silver price. $0.65 $0.59 


Petroleum production in California is 
estimated by the Pacific Coast office of 
the American Petroleum Institute as_ 
653,900 bbl. for the week ended Nov. 
27. This apparently establishes a new 
high record for the year, the daily aver- 
ages for the first ten months being 
as follows: 


January.. . 615,147 June. . . 608,981 
February..... 612,999 July......... 604,618 
March.. 607,283 August...... 605,325 
April... . 603,059 September... 603,498 
MGPcciccic.. (GRIGG October.. .... 603,498 


Ocean rates on copper and lead to 
destinations in the United Kingdom and 
Continental Europe have been under- 
going upward revision as a consequence 
of the coal strike in England. The fol- 
lowing new rates from New York apply 
to tonnage not covered by existing con- 
tract: 


Destination Rate per Gross Ton 
Old New 
Hamburg...... ety eras aaa $4.50 $6.50 
Liverpool......... ‘ : ‘ 6.325 6.50 
Antwerp..... baa 4.00 6.00 


At this writing the conference rates 
to Havre and to all destinations from 
Gulf ports are still pending final ad- 
justment. 


Chief Consolidated Mining Co., oper- 
ating in the Tintic district in Utah, 
during the first nine months of 1926 
realized a net operating income of 
$601,281, leaving net profit of $561,104 
after paying bond and miscellaneous 
interest. Cecil Fitch, general man- 
ager, in his report shows total ore 
shipments of 38,308 tons. The average 
gross value of the zinc-lead ore and 
concentrate was $39.40, and of the lead 
and dry ores $34.02 per ton. After 
paying smelting, freight, and sampling 
charges the net values of the two 
classes were $10.26 and $19.04 respec- 
tively. 





Mexican Metal Production Up 


Data furnished by the federal gov- 
ernment in Mexico City show that the 
production of major metals except gold 
for the first nine months of this year 
exceed the output for the same period 
of last year, as shown by the following 
figures: 

Production Increase or 
Nine Decrease Over 
Months, 1926, Same Period, 
Kilograms 1925, Per Cent 


COE) ene seaes 17,582 (a) 3.14 

WEEOGP! Sdnicdens 2,159,995 (b) 4.04 

Rae “aaa kale 153,676,251 (b) 17.89 

Copper ...... 36,523,035 (b) 11.07 

PUNO ociccuane 70,502,291 (b) 225.82 
(a), increase; (b), decrease. 
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The Market Report 





Copper Quieter; Other Metals More Active 


Prices Slightly Lower on Lead and Tin, and Firmer on Zine, With 
Copper and Silver Unchanged 


New York, Dec. 15, 1926—Following 
the great activity of last week, the cop- 
per market has been comparatively 
quiet, though the volume of sales has 
been better than in some _ recent 
weeks; prices are substantially un- 
changed. Lead, zinc, and tin have all 
sold in better volume than last week, 
though the prices of lead and tin have 
weakened somewhat. Zinc prices are 
again above 7c., following the favor- 
able report of November shipments and 
stocks. Silver has been quiet, with 
prices ranging between 53% and 54c. 


Copper a Weak 13% c. 


Consumers did not buy quite all the 
copper they wanted last week, and the 
scattered showers that follow a thun- 
derstorm have been in evidence all week, 


Dail 














y Prices of Metals 


so that the total volume of sales has 
not been so low as might have been 
expected. Prices are substantially un- 
changed, most sellers booking orders at 
138c. in the East, and 13%c. in the Mid- 
dle West for all deliveries. However, 
there has been some tendency to shade 
prices in the East, business of good 
tonnages having been booked both 
early and late in the week at 13.575 and 
13.60c. There is no great pressure to 
sell, however, after the disgorging of 
last week. In the Middle West there 
has been less tendency to cut prices, on 
account of the higher freight rates that 
are expected to take effect about Jan. 
27. January and February have been 
most in demand. 


The foreign market was good for a 
few days, but has been quiet since Mon- 


pee, |_net refinery Tin Lead Zine 
Electrolytic 99 Per Cent Straits N. a St. L. St. L. 

9 13.40 | 66.50 68.375 7.90 770 _ 6.95@7.00 
10 | 13.40 | 66.375 68.25 |7.875@7.90|7.675@7.70, 7.05 
11 13.40 | 66.50 | 68.50 |7.875@7.90\7.675@7.70| 7 05 

13 | 13.40 | 66.75 68.625 |7.875@7.90! 7 725 '|7.00@7.05 

14 13.375 | 66.875 | 68.625 |7.875@7.90| 7.725  \7.05@7.075 
15 | 13.35 67.50 69.25 |} 7.80 | 7.70 | 7.05 
Avy. | 13.388 66.750 68.604 | 7 875 | 7.704 7.035 


The above quotations are our appraisal of the average of the major markets based 


generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St, Louis 


is the normal basing point, or as otherwise 


noted. All prices are in cents per pound. 


Cepper is commonly sold ‘‘delivered,” which means that the seller pays the freight from 


the refinery to the buyer’s destination. 


Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 
shapes. Cathodes are sold at a discount of 0.125c. per Ib. 


Quotations for zine are for ordinary Prime Western brands. 


Quotations for lead 


reflect prices obtained for common lead, and do not include grades on which a premium 








is asked. ; 
London 
~~ a 
—<—<$—$—— Senae — | Tin | Lead Zine 
Dee. Standard aise: | _ | 
Spot | 3M \ lytic | Spot 3M | Spot 3M Spot 3M 
9 $7 | 572 | 64% | 307 2973 | 282 | 29% | 3238! 32; 
10 573 58 644 | 307 2963 | 285 | 294 3345 33 
13 572 582 | 64% | 3073 298 29%; | 297% 3354 333 
14 Sve || STE 644 | 3082 | 2993 | 295% | 293 3} 334 3335 
15 574 | 58 | 64% { 310 | 301% | 29% | 2976 | 33 33 





The above table gives the closing quotations on the London Metal Exchange. All 


prices in pounds sterling per ton of 2,240 Ib. 


Silver, Gold, and 








Sterling Exchange 


4 Silver | "Silver 
NN 8 naccntinaaocin | Sterling Gold 
Dec. | Exchange | | —e | Dec. | Exchange New London 
“Checks’’ | New — London ane | “Checks” Tok | London 
9 | 4.848 | 533 | 242 (84slldd/ 13} 4.842 | 54 | 2438 | S4s113d 
10 | 4.84% | 53% 2444 |84sllid) 14; 4.84% 53% 2433 84s113d 
11 | 4.843 | 533 | 2498 15 | 4.848 | 533 | 24% | 84sil4d 


New York quotations are as reported by Handy & Harman and are in cents per 
troy ounce of bar silver, 999 fine. London silver quotations are in pence per troy ounce 


ef sterling silver, 925 fine. 


Sterling quotations represent the demand market in the 


forenoon. Cables command one-half cent premium. 
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day. The export association price is 
unchanged at 13.95c. Buyers have been 
well distributed among the principal 
consuming countries of Europe, Eng- 
land included. 


Zine Reacts Above 7c. 


Zine was pretty weak last Thursday, 
sales having been made at 7c. less com- 
mission, but the statistics issued on 
Friday were better than expected and 
the market immediately advanced to 
7.05c. As low as 7c. was done on at 
least one lot on Monday, but yesterday 
and today any metal offered as low as 
this would have been quickly picked up, 
and some has sold for as high as 7.075c. 
for February and March delivery. The 
premium on spot is no longer quoted. 
The statistics issued by the American 
Zinc Institute are as follows, in tons of 
2,000 Ib.: 


Sipe, ING. Biincind OA ease SRG 15,909 
Produced in November.........55,062 
Shipped in November...........56,490 
DUDEK, INDY. SOs cc Gace teen ewes 14,481 
Shipped from plant for export... 3,171 
Stored for customers ........... 100 
Retorts operating Nov. 30...... 88,076 


High-grade zinc is unchanged at 
9@9ic. delivered in the East, and small 
lots of Brass Special have been sold 
at 10c. per 100 lb. premium over Prime 
Western. 


Smelting Company Cuts Lead 


to 7.80c. 


The American Smelting & Refining 
Co. surprised the trade today by cut- 
ting its official contract price for New 
York lead from 7.90c. to 7.80c. Though 
London was a shade lower today, a net 
gain in the price was made during the 
week; and in the domestic market most 
sellers did a good business. On Mon- 
day the leading interest in the West, 
which prior to that time had been quot- 
ing 7.70c., increased its price to 7.725c. 
This may have been the consequence of 
a desire to accumulate a moderate 
stock in anticipation of a stronger de- 
mand after the first of the year. Like- 
wise, one other seller did a fair busi- 
ness at 17.725c. on Monday. On the 
other hand, attractive business for the 
first quarter of 1927 was placed as low 
as 7.625c., St. Louis basis, on Friday 
and Saturday of last week. In the New 
York market most of the business until 
today had been done at 7.90c., though 
some concessions from that price have 
been reported. In at least one instance 
a price of 7.85c. for December was 
made for the purpose of converting 
metal into cash before the end of the 
year. Small sales were also made on 
the basis of 8c. New York, but these 
were obviously above the market. The 
statistics just issued, revealing an in- 
crease of 3,000 tons in refined stocks in 
the United States and Mexico on Dec. 
1, and continued mounting production, 
seem to be the only bearish factors in 
the situation. 


More Life in Tin Market 


Better feeling and fairly active buy- 
ing on the part of consumers charac- 
terizes the tin market. Last Thursday 
was a particularly active day, domestic 
transactions having been estimated at 








December 18, 1926 


1,000 tons. Good buying yesterday 
afternoon and today likewise has been 
reported. Buyers, it would appear, feel 
that the price is not unduly high. To- 
day prompt, December, and January 
positions are about on a par, with Feb- 
ruary 1c. lower. The better supply of 
December metal is attributed to liqui- 
dation on the part of dealers. Tin of 
99 per cent grade is not quite 2c. under 
Straits for corresponding delivery. 


Silver Market Quiet 


Conditions remain much the same as 
during the previous week, although for- 
ward silver in London is now quoted at 
1s. 16d. premium. Speculative purchases 
by China and small orders from India 
were responsible for the advance, and 
the decline, according to cable advices, 
was due more to withholding of orders 
on the part of buyers than to any pres- 
sure by sellers. The market generally 
is quiet, with indications lacking for 
any future movement. 

Mexican Dollars (Old Mexican 
Pesos)—Dec. 9th, 408c.; 10th, 404c.; 
11th, 40%c.; 13th, 41c.; 14th, 40%c.; 15th, 
408c. 


Foreign Exchanges Firmer 


The principal European exchanges 
are somewhat higher than last week. 
Closing cable quotations on Tuesday, 
Dec. 14, were as follows: francs, 
3.975c.; lire, 4.44¢c.; and marks, 23.80c. 
Canadian dollars, 3/32 per cent dis- 
count. 


Other Metals 


Quotations cover large wholesale lots unless 
otherwise specified. London prices are 
according to latest mail advices. 


Aluminum—Both 98 and 99 per cent 
grades quoted at 27c. per lb. London, 
£104@£107 per long ton. 

Antimony—Per lb., duty paid, New 
York: Chinese brands, spot and for- 
ward, 133@18c.; Cookson’s “C” grade, 
17ic. Market continues quiet. Needle 
and oxide nominally unchanged from 
quotations in the Dec. 4 issue. 

Bismuth—Per Ib., New York, in ton 
lots, $2.70@$2.75. London, 10s. 

Cadmium—Per lb., New York, 60c. 
London, 1s. 104d.@1s. 11d. for Ameri- 
can metal; 1s. 10d. for Australian metal. 


Iridium—Per 0z., $120@$125 for 98 
@99 per cent sponge and powder. Firm. 
London, £323 in iridio-platinum; £17@ 
£24 for sponge and powder. Nominal. 

Nickel — Per lb., ingot, 35c.; shot, 
36c.; electrolytic, 39c. (99.75 per cent 
grade). London, £170@£175 per long 
ton according to quantity. 

Osmium—Per 0z., $70@$75. London, 
£16@£19. 

Palladium—Per o0z., $65@$68. One 
large purchase was reported recently at 
close to $60. Pure metal as a con- 
stituent of crude platinum, $55@$60 
per oz. London, £11@£12, nominal. 

Platinum — Official price on refined 
metal, $112 per oz. Open market cash 
sales of large lots, $107. Pure metal 
as a constituent of crude platinum, 
$106. Market very dull. 

London, £23 per oz. for refined and 
£203 for crude. Dull. 


Quicksilver—Per 75-lb. flask, $99. 
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Small lots bring $100. San Francisco 
wires $99, steady. London, £173@£173. 

The prices of Cobalt, Germanium 
Oxide, Lithium, Magnesium, Molybde- 
num, Monel Metal, Radium, Rhodium, 
Ruthenium, Selenium, Tantalum, Tel- 
lurium, Thallium, Tungsten, and Zir- 
conium are unchanged from the issue 
of Dec. 4. 


Metallic Ores 


Manganese Ore—Per long ton unit of 
Mn, c.i.f. North Atlantic ports, mini- 
mum 47 per cent Mn, 36@38. © Cau- 
casian (washed), 53@55 per cent, 38@ 
40c. The market is firmer on account 
of smaller imports. 

*Chemical grades, powdered, coarse 
or fine, 82@87 per cent MnO,, Brazilian 
and Cuban, duty paid, $70@$80 per ton 
in carloads. 

Tungsten Ore— Per unit of WO, 
N. Y.: Wolframite, $10.65@$10.90; 
Western scheelite, $11.25@$11.50. 

Chrome, Iron, Molybdenum, Tanta- 
lum, Titanium, Uranium, and Vanadium 
Ores are unchanged from quotations in 
the Dec. 4 issue. 


Zine Blende and Lead Ore Prices 


Unchanged 
Joplin, Mo., Dec. 11, 1926 
Blende 
WRU PRB NEY < tuiy 9m as ahd tk hltyetes he acetecas $50.75 
Premium blende, basis 60 per 
CO BE 6 ch cicawahwe sas $47.00@ 48.00 
Prime Western, basis 60 per 
CONG MN. cca teh ewe aaa 46.00 
Fines and slimes, 60 per cent 
MUON -o\5 cave die waidlackaraeiaanes 45.00@ 43.00 
Average settling price all zine 46.28 
Galena 
UE oii indna newbie besies $103.60 
Basis 80 per cent lead...... 100.00 
Average settling price, all lead 102.75 


Shipments for the week: Blende, 
16,259; calamine, 61; lead, 1,989 tons. 
Value, all ores the week, $959,720. 

Only 10,950 tons of unsold zinc 
ore is left, slightly more than two- 
thirds of a week’s supply ahead of 
sales. One can hear rumors of mines 
that will close down on account of the 
low price level, but some mines have 
closed down without any declaration of 
such intentions—just quietly suspended 
operations until markets are more 
suitable. 

Lead buyers succeeded in loading a 
considerable tonnage from_ reserve 
stocks last week, but barely secured 
the needed supplies this week. The 
market continues generally firm, with 
a strong demand for all available lead, 
and with some producers continuing to 
hold reserve stocks. 


Non-Metallic Minerals 


Amblygonite, Asbestos, Barytes, 
Bauxite, Borax, Celestite, Chalk, China 
Clay, Diatomite, Emery, Feldspar, Ful- 
ler’s Earth, Fluorspar, Garnet, Gilsonite, 
Graphite, Greensand, Gypsum, I]menite 
Iron Oxide, Lepidolite, Limestone, Mag- 
nesite, Mica, Monazite, Ocher, Phos- 
phate, Potash, Pumice, Pyrites, Quartz 
Rock Crystals, Silica, Spodumene, Sul- 
phur, Talc, Tripoli, and Zircon are 
unchanged from prices in the Dec. 4 
issue. 





{Price furnished by Foote Mineral Co., 
Philadelphia. 


999 


Mineral Products 


Arsenious Oxide (White Arsenic)— 
3c.@3%c. per lb. Quiet. London, £16 
per long ton for 99 per cent Cornish 
white. 


Calcium Molybdate, Copper Sulphate, 
Sodium Nitrate, Sodium Sulphate (Salt 
Cake), and Zine Oxide are unchanged 
from prices in the Dec. 4 issue. 


Ferro-Alloys 


Ferromanganese — Domestic, ,78@82 
per cent, $100 per long ton, furnace, 
for delivery during first half of 1927. 
Imported alloy, $100, duty paid. Market 
active. Spiegeleisen, 19@21 per cent, 
$36 @$37 f.0.b. furnace; 16@19 per cent, 
$34@$35. Lower, account of reduced 
coke prices. 

Ferrocerium, Ferrochrome, Ferro- 
phosphorus, Ferrosilicon, Ferrotitanium, 
Ferrotungsten, Ferro-uranium and 
Ferrovanadium are unchanged from 
prices in the Dec. 4 issue. 


Metal Products 


Rolled Copper—Sheets, 22c.; wire, 
158@15%c.; f.o.b. mill. 

Lead Sheets, Nickel Silver, and Yel- 
low Metal are unchanged from the Dee. 
4 issue. 


Zine Sheets—11%c. per lb., f.o.b. mill. 


Refractories 


Fireclay Brick, Chrome Brick, Mag- 
nesite Brick, Silica Brick and Zirkite are 
unchanged from quotations in the Dec. 
4 issue. 


Steel Holds Firm—Pig Iron 
and Coke Quiet 
Pittsburgh, Dec. 14, 1926 


Production of steel ingots in Novem- 
ber was 3,722,119 long tons, a 9 per 
cent decrease from the rate for October. 
The usual seasonal trend involves a 
slight increase. 

On the whole it appears that after 
allowance for seasonal variation, steel 
demand is at present running lighter 
than would be promised by the showing 
of production in the first ten months of 
the year, which ran 10 per cent above 
production in the same period of last 
year. 

Steel prices in general hold with re- 
markable firmness, the only exceptions 
being sheets and some manufactured 
products such as cold-rolled strips, 
cold-finished bars, and rivets. Shading 
in sheets has increased farther, and 
the market is now quotable at these 
ranges: Blue annealed, 10-gage, 2.30c. 
to 2.40c.; black, 24-gage, 3.00c. to 
3.10c.; galvanized, 3.85c. to 3.95e- 

Pig Iron—The market remains prac- 
tically stagnant. Prices of $20 on 
Bessemer and $18.50 on basic, f.o.b. 
Valley furnaces, still represent the 
quotable market. Producers in general 
have now receded from the $20 asking 
price on foundry iron, and the market 
is quotable at $19 flat instead of at 
$19@$20. 

Connellsville Coke — Demand very 
light, and spot prices are off farther, 
at $3.50@$3-75 for furnace and $4.75@ 
$5.25 for foundry. 
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1000 
Stock Exch. High Low Last 

be “ COPPER 
Anaconda..... . New York 494 473 49} 
Arcadian Consol.. Boston ins: anes THe 
Asis, Com’... 25502. Boston *103 =*9§ *103 
Calaveras ; N. Y. Curb dipreuess owes 14 
Calumet & Arizona.. New York 684 674 68 
Calumet & Hecla.... Boston 16 153 153 
Cerro de Pasco...... New York 65% 62} 65 
Chile Copper. New York 36} 32} 353 
SOND ics hoe ewe New York Se 253 
Con. Coppermines... N. Y. Curb 3} 2j 34 
Copper lunge Joston 14} 14 143 
Crystal G@ppper.... Boston Curb =*35 = =-*30— #30 
East butte Boston 25 2} 24 
First National. . . Boston Curb *5 *5 *5 
Franklin : Boston . -c~ S90 
Granby Consol........ New York 36) 35 36 
Greene-Cananea..... New York 31} 253 31% 
Hancock . Boston *50 


Howe Sound. 
[Inspiration C onsl.. 
Tron Cap. 

Isle Royale 
Jerome Verde Dev.. 
Kennecott.. 
Lake Copper...... 
Magma C Opper. .... 
Mason Vv alley ° 
Mass Consolidated . . 
Miami Copper. . 
Mohawk 

Mother Lode Coa.. 
Nevada Consol. 
New Cornelia. 
NOTANGR s.6 5050000: 
North Butte........ 
Ohio Copper........- 
Old Dominion....... 
Phelps Dodge.. 
Quincy... 

Ray Consolidated. . 
Ray Hercules 

St. Mary's Min. Ld.. 
Seneca Copper...... 
Shannon... 
Shattuck-Denn...... 
Superior & Boston.. 
Tenn. C. & C. 
United Verde Ex.. 
Utah Copper....... 
Utah Metal & T.. 
Victoria. . 
Walker Mining...... 


Internat. Nickel. 
Internat. Nickel, pfd. 


Gladstone Mtn.. 
National Lead : 
National Lead ae 
St. Joseph Lead.. 


Am. Z.L.&5S.... 
Am. Z. L. & S, pid. 
Butte C. & Z 

Butte & Supe rior.. 
Callahan Zn-Ld. . 
Eagle-Picher . 
Eagle-Picher, pid. 
New Jersey Zn.. 
United Zinc........ 
Yellow Pine........ 


Alaska Juneau...... 
Argonaut... 
Barry-Hollinger... . . 
Carson Hill. 
Consol. W. Dome L. 
Cresson Consol. G.. . 
Crown Reserve...... 
Dome Mines.. 
Golden Center...... 
Golden Cyele....... 
Hollinger Consol... 
Homestake Mining. . 
Kirkland Lake...... 
Lake Shore. . 
MelIntyre-Porcupine. 
Newray 
Night Giant Pen.. 
Portland... ........ 


inn MORE. .<10- +s00- 


Vipond Cons. 
Wright-Hargreaves. . 
Yukon-Alaska Trust 


-— 


Carnegie Metals.... 
Con. Cortez........ 
Con. Virginia....... 
Continental Mines... 
Dolores Esperanza.. 
Premier Gold. 
Tonopah Belmont. . 
Tonopah Extension.. 
Tonopah Mining... . 
Unity Gold......... 
Weat End Consol.. 
Yukon Gold...... 


New York 
New York 


. Boston Curb 


Boston 
N. Y. Curh 
New York 


. Boston 


New York 


. N. Y. Curb 


Boston 


. New York 


Boston 
New York 


. New York 


Boston 

N. Y. Curb 

Boston 

N. Y. Curb 

Boston 

. Mar. 

Boston 

New York 
N. Y. Curb 

a 

New York 

Boston 


Boston Curb 


Boston 
” New York 
N. Y. Curb 


. New York 


Boston 
Boston 
Salt Lake 


44 3k 4 
11 10} 103 

nn” 

63} 615 633 
#85 *75 = *80 
36; 35% 364 
= 32 ; 
*25 #22 = *25 


430 4k 4h 
16h 15% 15K 
22% 21% 224 
224 203 22k 

23 2k} 

#62 #350 #55 

154 14h O05 

t134 +130 . 

18 «17 175 
16f 16% = 16 
a ae 
27. 25427 

3 7 

#30 = #25 *30 
6 5h 
#250 #25 -*25 
i 103 
24 «23424 
ia 113 
1 1 

sages cde #65 
*8] 76 «= *80 


NICKEL-COPPER 


New York 
New York 


. Spokane 


New York 
New York 
New York 


New York 
New York 
New York 
New York 
New York 
. Cincinnati 
. Cincinnati 
N. Y. Curb 
N. Y. Curb 
Los Angeles 


New York 
Toronto 
Toronto 
Boston 
Toronto 

N. Y. Curb 
Toronto 
New York 
N. Y. Curb 
Colo Spring 
Toronto 
New York 
Toronto 
Toronto 
New York 
Toronto 

. Torontc 

N. Y. Curb 
New York 
Toronto 
Los Angeles 
Toronto 


. N. Y.Curb 


Toronto 
Toronto 


39% 37, 38 
103} 103% 


LEAD 


*293 *29) 
172 158% 166 
1173 
42% 40 41 


ZINC 
11g BE 102 
544 46352 

4] 4“ 41 


13; 12h «13 
Od 1 
28; 28 283 
* ~ 100 
188 1833 188 
Vina. gece. ae 
#152 #154) *153 
GOLD 
13 iF 1% 
#564 #54 = #54} 
#90 #853 #86 
*30 +30 #30 
#232 *22 #223 
3 23 23 
#91 #8 #94 
124 it 12h 
x GG 8 


19.00 18.80 18.90 
623 623 624 


325 *71 = *75 
14.60 14.05 14.50 
243 = 24% osnit 
*6 *4 *42 
wis peek. ee 
S75 37t . 378 
4.86 4.75 4.82 
*40 *40 *40 
*60$ *56g *57 
*55 *49 *50 
1.60 1.58 1.59 


9.10 6:95 9.10 


N. Y. Curb 20% 20 20% 
GOLD AND SILVER 
Boston ee cio ee 
N. Y. Curb *4 *4 #4 
San Francisco *7} *74 *7% 
N. Y. Curb ree 
N. Y. Curb 55. 755 55 
N. Y. Curb 2 2 2 
N. Y. Curb 25 23 23 
N. Y. Curb *25  *20 *20 
N. Y. Curb 330 33 2 
NE AGREED | Sesser *30 
. N. Y. Curb *G *Q = FW.49 

“NL. Y.Curb ns cee #42 


Last Div. 


Oc. 16, No.22 Q0.75 
Jy. 16, Jy. 30 0.50 
De. 3, De. 20Q 1.50. 


No.30, De.15 = 0.50 
De. 16,De.23,X 1.60 


De.1,De.27, Q 0 = 
May, 1925 _ as 
Dec. 1919 0.50 
Feb., 1919 0.15 
May, 1919 1.25 
Nov., 1920 0.50 
Oc.1, Oc.15Q_ 1.00 


De. 16, Ja.3, Q0.50 


No. 30, De. 15 0.50 


De. 3, Ja.2— ‘Q i525 
June, 1925 0.50 
Oc.1,0¢..15,Q 0.75 
Nov., 1917 
No.1, No. 15 Q 0.37} 
0.30, Det Q 2.00 
Jn. 15, Jn. 30 0.374 
De. 15, De.31Q 0.37} 
No.5, No.22 Q 0.50 


Oct., 1918 0.25 
Se. 1,Se. 15 0.05 
Dec., 1918 1.00 
Se.25, Oc.2Q 1.50 
Mar., 192¢ 1.v0 
Ap.20, Ap.30 0.25 
Ap.17, My.18 2.00 
Nov., 1917 — 


0.25 
No.30. De. 15, QO. 25 
Ja. 6, Fe. 0.75 


De. 15, Det Q : 50 
Dec., "1917 0.30 


De.16, De.31,Q0. 50 
Oc. 14, No.1, 1.50 


N ov., 1926 0.005 
De.10, De. 31. Q2.00 
No.19,De.15 Q1.75 


Sept., 1924 QX0.75 
May., 1917 1.00 
Nov., 1920 1.50 
De.9, De.24 0.50 


De.9, De.24 Q 0.50 


Dec., 1920 0.50 
Au.14,Se.1 Q 0.40 
Se. 30, Oc. 5Q 1.50 


No.20, De.10 X 2.00 
Dec. 1925. Q 0.04 


sete eee ewes te eee 


eseee 


De.31, Ja.10 QO. 10 
Jan., 1917 0.05 
De.31, Ja.20,Q 0.50 


Crit eee ee ee 


No. 30, De.10 Q 0.04 
De.13, De.31_ 0.10 
De.20,De.27M 0.50 


De.2,De.15X 0.20 
No.1, De.1 Q 0.25 


Ja.6, Ja.15 0.02 
Au.23-30Am.Sh. 1.52 
Jy. 15, Au. 2 0.05 
March, 1926 0.02 
July, 1924 0.05 


July, 1923 0.05 
De.7, Ja.4 0.08 
— oe 0.05 

0.05 
go 30, oa: 7 BAN. 073 
Mar., 1923 0.05 
June, 1918 0.02 


Stock Exch. High Low Last 
SILVER 
Alvarado........... N. Y. Curb Steric hh 1 
Beaver Consol...... Toronto *593 *54 = #54 
Canadian Lorrain... Toronto *6] *59 *61 
Castle-Trethewey... . . Toronto Bae) a 
Coniagas........... Toronto 4.50 4.30 4.30 
See Toronto 1.56 1.350 (1.56 
Kerr Lake... ...3... MY. Card *79 = *78 *78 
DA RAMI ee cos Toronto *6 *54 *6 
Lorrain Trout Lake. Toronto *6| “55 460 #55 
MeKinley-Dar.-Sav. Toronto *12 *12 *12 
Mining Corp. Can.. Toronto 2:90 2.95 - 246 
Nipissing.. re . N. Y. Curb 7 6% 6) 
Temiskaming....... Toronto *7} *7} *7} 
SILVER- we 
Ahumada....... 5.0. New York 53 53 
Alta Merger. .. Salt Lake +*4° yr P 
Bingham Mines..... Boston 328 32 32 
Cardiff M. & M... Salt Lake *25 *25 *25 
Chief Consol... . Salt Lake 3.00 2 873 3.00 
Consti’n Mng.&Mill’g Senne 755. “5 “955 
imma. Silver. . Salt Lake Hh T*50 
Kerupeion........... Boston Curb 123 “hk 
Federal M. & S New York 94° 83 94 
Iederal M. & S., pfd. New York 80; 74} 803 
Hawthorne Mines... N. Y. Curb #3" %6 8 
Hecla Mining. .. N.Y. Curb 16 153 15} 
Highland-Surprise.. Spokane *214 *204 *204 
Iron King Mining... Salt Lake *2| *20 *20 
Keystone Mining.... Salt Lake *30 0 06=— #300 * 30 
Lucky Jim.......... Spokane *145 14, 14} 
lucky Tiger-Com... Kansas City 17. 00° ae 
Mammoth Mining... Salt Lake 2:60. 2.50: 2.55 
Marsh Mines....... Spokane 2} 12 13 
i New York 6.10 5.90 6.10 
Plutus Mining...... Sa't Lake 2.20 2.20 2:20 
Prince Cons.. .... Salt Lake “st Sze MZ 
Silver King Coal.... Salt Lake 8.40 8.00 8.10 
Silversmith ........ Spokane *30 0 06*25 = =(#253 
Strattons Mines..... Spokane *341 ©26 ¥*34 
Sunshine M. Co..... Spokane *374 *36 *374 
oe . Spokane *44 «=*3900=— $3.92 
Tintic Standard..... Salt Lake 11.25 11.00 11.00 
Utah-Apex......... Boston 5h 5} 5% 
Western Utah Copper N. Y. Curb kee *5 
IRON 
Bethlehem Steel..... New York 47% 464 463 
Cleveland-Cliffs Iron Cleveland 78 70 77 
Colorado Fuel & Iron New York 474 «6444 O45 
Gt. North’n Iron Ore New York 18; 18 18} 
Inland Steel........ New York 40 40 40 
Mesabi Iron........ N. Y. Curb *90 8 *90 8 *99 
Replogle Steel.. . New York 124 105 113 
Republic L. & s.. New York 57 55 57 
Republic I. & S. pfd. New York 974 974 973 
Sloss-Sheftield S. & I. New York 129 «125 1284 
Sloss-Shef. S.&1. pfd. New York sei bos See 
By Hasse is dials New York 1524 148 1512 
U.S. Steel pfd...... New York 1294 1283 1283 
Virginia I. &C... New York 50 50 50 
Virginia I. Cc. &C. pfd_ New York oe 82} 
DIAMONDS, PLATINUM, ALUMINUM, 
De Beers Consol... New York 31% 334 334 
So. Am. Gold & P... N. Y. Curb 37 33 3? 
Alum.Co.of Amer... N.Y.Curt 71 70 70° 
Alum. Co. of Amerpf. N.Y.Curb 103% 1032 1033 
Vanadium Corp..... New York 40; 40 40} 
ASBESTOS 
Asbestos Corp., New Montreal 24 23 234 
Asbestos Corp., pfd.. Montreal 84 822 83 
SULPHUR 
Freeport Texas...... New York 35 33 34 
Texas Gulf, new.... New York 503 48] 49; 
MINING, SMELTING, REFINING AND 
Amer. Metal........ New York 478 45 453 
Amer. Metal pfd.... New York ase 113; 
Amer. Sm. & Ref.... New York 1403 1303 1403 
Amer. Sm.&Ref.pfd.. New York 121 119% 121 
Consol. M. &S..... N. Y. Curb eine 300 
Federated Metals... N. Y. Curb 13% 123 133 
Newmont Mining... Y. Curb 73 723 73 
Southwest Metals. . . Y. Curb ee ‘ *90 
U.S. Sm. R. & M... New York 36 344 36 


U.S. Sm. R.&M.pfd. 
* Cents per share. 
Monthly. 


F, four weeks. 


New York 
I, Initial. 


46 


6 
t Bid or asked. 9. oe. 
x udes extra. 





Vol. 122, No. 25 


Mining Stocks—Week Ended December 11, 1926 


46 





Last Div, 
Oct., 1920 0.50 
May. 1920 0.03 
May, 1924 0.123 
Se. 1, Se.15 SA 0. 12 
Oc.1, Oc.15 SA 0.123 
Apr., 1922 0. 103 
Jy. 2,Jy. 15 0.05 
Oct., 1920 0.03 
Jy.3, ie 15 SA 0.123 
De.31, Ja. 29Q0.15 
Jan., 1920 0.40 


De.18,Ja.5, QX 90.15 


Se.20,Se.30 ¢ 
Nov., 1924 


2 1.00 
0.10 


Oc.10, No.1 Q 0.10 


Au.12, Au.26 0.074 
Dec. 20, 1926 9.12 
Apr. 1, 1926 0.10 
Se. 15, Oc.19 0.15 
De. 15, Ja2Q 0.15 
Oct. 15, Gg &5 
“Se. 20, Oc.t, Q 9. 25° 
Oc.1, Oc.10 Q 0.02 
Sept., 1924 0.25 
De.11, Ja.3 0.30 
Oc.3, Oc.15 Q 0.25 
July, 1924 1.25 
Oct., 1926 1.00 
May, 1921 0.75 
Dec.6, Dee.28 0.75 
No.15, De.1 Q 0.624 
No.15, De. Q 1.00 
De.15, Ja.2Q 1.75 
De.10, De.20 Q 1.50 
De.20. Ja.3 Q 1.75 
De.!, De.30Q 1.75 
No 2, No.29,Q 1 75 
Jan., 1924 1.50 
De.15, Ja. 2, 2.30 
VANADIUM 
Ju.16, Ju.17 1.20 
iin wt 
De.1, De.15, X1.00 
Jan., 1926 1.50 
Jy.1, Jv.15, SA 1.75 
Nov., 1919 1.00 
De.1, De.i5, Q 1.00 
GENERAL 

No.19, De. 1,Q 1.00 
No.20, De.t O 1.75 
Oc.15, No.1, Q 2 00 
No.5, Del, @ 3.75 


Jn. maw ai maR9.<9 


Oc.7, Oc. 15, Q'087% 
Oc.7, Oc. 15,Q 0.873 


SA, Semi-annually. M, 
The first date given ie 


that of the closing of the books; the second that of the payment of the dividend. 

Boston quotations courtesy Boston Stock Exchange; Toronto quotations 
those of the Standard Stock Exchange of Toronto, by courtesy of Arthur E. 
Moysey & Co.; Spokane, Pohlman Investment Co.; Salt Lake, Stock and Min- 
ing Exchange; Henry Sachs, Colorado Springs, Colo. 


PRICE WEEK ENDED NOV. 30, 1926 






Last Divd. 
Name _ High Low’ Last Date Amount 
Aramayo Mines (25 frs.)...... - 78/9 72/6 77/6 Aug. 1926 15 pet 
ene ote | i ‘ican ae a... is Feb. 1925 24 p.c. 
urma Corpn = / /— / Aug. 1926 7 ° 
Bwana M' Kubwa (50). i a satiil 
Camp Bird (2s)... 3/3 2/6 2/6 
Gi Ce 5/9 5/6 5/6 Nov. 1924 2% p.c.® 
Esperansa (1 ~ Bete -- —/8 —/44 —/6 
Frontino & Bo “r a Sean 10/— 8/9 10/7 Jan. 1927 5 p.e. 
Mexican Corpn. (£1).......... 10/ 9/3 9/6 
Mexico Mines of El Oro (£1)... 20/9 20/— 7 June 1926 7} p.c.* 
Oroville Dredging (£1)........ 3/3 3/— 3/— Dec. 1923 3% pe. 
Os PIE £20) sk o0k scans 2/3 2/13 2/18 May 1925 2% pec. 
Rhodesian Congo Border(£1).. 87/6 80/— 82/6 
St. John del Rey (£1).......... 9/6 8/9 9/— Sune 1925 6} p.c. 
San Francisco Mines (10s) ..... 31/74 30/13 30/6 June 1926 1t5 p.c 
Santa Gertrudis (£1).......... 15/— 14/— 14/— Oct. 1926 33p.c 
Betmkwe: (2s. GA) ao oc ociccccckes 11/9 10/9 31/3 April 1917 63 p.ec. 
S. Amer. Copper (2s.).......... 3/ 3/44 3/6 Nov. 1917 75 p.e. 
"TAMBATVIER: CLD) conic a-cia.c-0-0.00 42/— 38/4; 39/44 Aug. 1926 7} pe. 
EIEIO SN ives. o's SiS a Skee 3/6 3/— 3/6 July 1926 10 p.e. 
Union Miniere du Haut-Katanga 
NOITU 260 sige bla eisai -825 8.425 8.425 July 1926 175 () 
* Free of British income tax. t+ Swiss frs. Yt Belgianfrs. and free of taxation. 








